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I.  ELECTRONICG 


Circuit  Theory 


1.  Method  of  Improving  the  Characteristics  of  Self -Oscillators 

"Synchronous  Frequency  Division  and  Multiplication  in  a 
Two-Circuit  Self -Oscillator, “  by  G.  D.  Shemanayevj  Moscow, 
Radiotekhnika  i  Elektronlka,  Vol  8,  No  1,  Jan  63,  pp  32-^1 

The  article  examines  the  phase  relationships  in  two-circuit  self¬ 
oscillators  synchronized  by  a  small  external  force  with  a  rational  frac¬ 
tional  ratio  between  the  acting  and  synchronizing  frequencies.  It  is 
found  that  the  characteristics  of  synchronous  frequency  dividers  and  mul¬ 
tipliers  may  be  improved  if  an  auxiliary  circuit  is  weakly  coupled  to  the 
basic  circuit  but  is  not  a  part  of  the  feedback  circuit.  With  any  mul¬ 
tiple  of  frequencies,  the  synchronization  band  may  be  widened  and  the 
phase  shift  in  the  band  decreased.  For  frequency  division  (q«l;  r>  1), 
the  gain  in  the  band  is  of  the  same  order  as  in  a  circuit  with  locking 
on  the  fundamental  frequency.  For  multiplication  (q>l),  the  band  may 
be  increased  several  orders.  Maximum  gain  is  achieved  by  making  ■‘‘he 
partial  frequencies  of  the  circuits  identical  and  the  coupling  between 
the  circuits  equal  to  the  critical  frequency. 


2.  Improved  Method  of  Investigating  Secondary  Electron  Emission 

"A  Method  of  Investigating  the  Energy  Distribution  of 

Secondary  Electrons  During  the  Electron  Bombardment  of 

Metals,"  by  V.  A.  Arifov  and  A.  Kh.  Kasymov;  Moscow, 

Radiotekhnika  i  Elektronika,  Vol  8,  No  1,  Jan  63, 

5pT!HTO - 

An  inertialess  oscillographic  method  was  developed  for  the  simul¬ 
taneous  investigation  of  the  integral  and  differential  energy  distri¬ 
butions  of  secondary  electrons  derived  from  Ta  and  Mo  targets.  The 
procedure  involves  the  use  of  spherical  and  cylindrical  condensers,  in 
conjunction  with  a  method  of  double  modulation,  and  provides  a  high 
resolution,  a  large  aperture  ratio  for  the  condensers,  and  rapid  re¬ 
cording  of  the  results. 

The  instrument  consists  of  an  electron  source,  collector,  analyzer, 
and  electron  multiplier.  A  sphere  with  a  diameter  of  80  mm  serves  as 
the  collector  and  is  enclosed  in  a  protective  cylinder.  A  screen  pre¬ 
vents  the  escape  of  tertiary  electrons  from  the  collector.  A  cylindrical 
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condenser  with  an  aperture  of  127°  and  an  equilibrium  trajectory  of  SO  mm 
serves  as  the  analyser.  Resolution  of  the  analyzer  is  less  than  2$.  The 
integral  and  differential  patterns  of  energy  distribution  and  the  total 
value  of  secondary  electron  current  are  fixed  simultaneously  on  the  screens 
of  two  oscillographs.  Curves  obtained  by  this  method  provide  the  possi¬ 
bility  of  detecting  the  existence  of  the  two  known  groups  of  maxima  in 
the  energy  spectrum  of  secondary  electrons:  (a)  the  peaks  of  character¬ 
istic  losses  caused  by  primary  electrons  imparting  a  certain  energy  to 
the  electrons  of  the  metal;  and  (b)  the  maximum  in  the  low-energy  spectrum 
caused  by  a  certain  portion  of  the  primary  electron  energy. 

This  report  was  presented  at  the  Tenth  Conference  on  Cathode  Electron¬ 
ics,  Tashkent,  November  1961. 


3-  Characteristics  of  Through  Amplifiers  With  Negative  Conductivity 

"Operating  Conditions  of  Through  Amplifiers  With  Negative 

Conductivity  for  Microwave  and  Optical  Ranges,"  by  I.  Y. 

Lebedev  and  V.  V.  Lebedeva;  Moscow,  Radiotekhnika  i  Elek- 

tronlka,  Vol  8,  No  2,  Feb  63,  pp  221-230 

The  authors  examine  the  amplification  factor,  operating  frequency 
range,  and  efficiency  of  regenerative  through  amplifiers  of  the  reson¬ 
ator  type  (in  contrast  to  reflex  amplifiers),  having  an  active  medium 
to  provide  negative  absorption.  The  features  of  symmetrical  and  "un¬ 
idirectional"  amplifiers  are  pointed  out.  A  graphical  analysis  is  made 
of  the  operating  conditions  and  possible  parameters  of  the  amplifiers 
which  may  be  used  in  the  development  of  quantum  and  electronic  ampli¬ 
fiers  for  the  microwave  and  optical  wave  range. 

It  is  concluded  that  an  amplifier  with  symmetrical  coupling  ele¬ 
ments  provides  the  greatest  amplification  factor  for  a  given  frequency 
range  or  a  maximum  range  for  a  given  amplification  factor.  It  is  also 
possible  to  create  unidirectional  through  amplifiers  having  maximum  ef¬ 
ficiency.  To  obtain  a  frequency  range  on  the  order  of  1  -  2$  of  the 
average  frequency  with  an  amplification  factor  of  20  -  30  db,  it  is  nec¬ 
essary  to  use  electron  flux  or  other  active  media  for  which  the  equiva¬ 
lent  scalar  conductance  exceeds  the  equivalent  conductance  of  the  reson¬ 
ator  system  by  100  or  more  times.  The  use  of  resonators  with  a  low 
characteristic  admittance  facilitates  expansion  of  the  frequency  band. 
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4.  Multichannel  Frequency-Division  Recording  of  Infraaonle  Oscillations 
on  Tape 

"On  the  Question  of  a  Multichannel  Magnetic  Recording  of  In- 
fransonic  Oscillations  With  Frequency-Division  0f  Channels," 
by  V.  V.  Lysenko,  Hauchnyye  Zapiskl,  Odesskiy  Politekhniche- 
skiy  Ins ti tut  (Scientific  Reports,  The  Odessa  Polytechnic  In¬ 
stitute),  No  42,  1962,  pp  16-19  (from  Referativnyy  Zhurnal  — 
Radiotekhnika  i  Slektrosvyaz1 ,  Ho  1,  Jan  63 >”l  B  4-52) 

A  brief  description  is  given  of  a  device  for  multichannel  recording 
of  infrasonic  oscillations  in  which  each  oscillation  amplitude -modulate a 
a  harmonic  of  the  frequency  2,000  cycleB  per  second.  The  sum  of  the  os¬ 
cillations  is  recorded  by  an  ordinary  tape  recorder.  To  remove  the  ef¬ 
fect  of  a  slow  parasitic  AM  resulting  from  the  nonuniformity  of  the  tape 
and  of  the  contact  it  makes  with  all  the  channels,  an  automatic  gain  con¬ 
trol  is  used  which  operates  at  the  level  of  reproduction  of  the  main  (un¬ 
modulated)  frequency  of  2,000  cycles  per  second.  To  dampen  interferences 
during  pauses,  carrier  suppression  is  used  during  recording  with  postequal¬ 
ization  detection. 


Communications 


5.  Future  Development  of  Wire  Broadcasting  in  USSR 

"Technical  Base  for  Wire  Broadcasting  and  Radio  Servicing," 
by  X.  A.  Shamshin;  Moscow,  VeBtnlk  Svyazi,  Ho  2,  Feb  63, 
pp  4-6 

At  present  there  are  several  tens  of  thousands  of  radio  points  and 
installations  in  various  cities  and  villages  of  the  Soviet  Union.  The 
extent  of  wire  broadcasting  exceeds  one  million  kilometers  and  services 
35  million  radio  outlets.  A  large  number  of  workers  and  engineers  are 
engaged  in  servicing  wire  broadcasting  systems. 

notwithstanding  the  fact  that  radio  braodcasting  and  television  broad¬ 
casting  are  rapidly  developing  in  the  USSR  and  the  production  of  radio 
receivers  and  television  receivers  has  considerably  Increased,  wire  broad¬ 
casting,  due  to  its  simplicity  and  relatively  low  cost,  has  not  lost  its 
significance  and  continues  to  grow.  Very  conservative  estimates  indicate 
that  within  the  next  7-10  years  the  number  of  radio  outlets  for  wire  broad¬ 
casting  will  increase  to  45  million.  The  wire  broadcasting  network  and 
the  capacity  of  broadcasting  stations  should  increase  accordingly. 

It  is  reported  that  unfortunately  in  many  cities  identical  programs 
are  being  transmitted  over  both  radio  broadcasting  and  wire  broadcasting 
systems. 
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6.  Use  of  Optimizer  in  Automatic  Fine-Tuning  Control  of  Transmitter 

"Transmitter  Automatic  Fine-Tuning  System  With  Automatic 
Optimizer,"  by  K.  B.  Norkin,  Moscow  (Academy  of  Sciences 
USSR),  Avtomaticheskoye  Regulirovaaiye  i  Upravleniye  (Auto¬ 
matic  Regulation  and  Control  —  a  collection  of  articles), 

1962,  pp  144-153  (from  Referativnyy  Zhurral  —  Avtamatika 
i  Radloelektronlka .  No  12,  Dec  62,  12-7-1^5  Zb) 

The  system,  already  designed  and  tested,  provides  a  simultaneous  fine- 
tuning  of  the  output  stage  in  resonance  according  to  a  minimum  cathode 
current  and  a  regulation  of  the  antenna  coupling  according  to  the  mainten¬ 
ance  of  this  current  at  a  specific  level.  For  a  preparatory  coarse  tun¬ 
ing,  the  system  has  an  adjustable  exciter  unit  and  a  "coarse”  fine-tuning 
circuit  in  resonance.  The  coarse  tuning  time  is  10-20  seconds,  the  holding 
of  the  minimum  cathode  current  is  accurate  to  within  0.5  percent.  After 
coarse  tuning,  because  of  the  noise,  the  system  hunts  about  the  extremum 
point  with  a  period  of  10-25  seconds.  For  a  fine-tuning  of  the  circuit 
in  resonance,  a  single -channel,  noise-stable,  automatic,  proportional- 
action  type  optimizer  is  used  which,  in  successive  steps,  selects  the 
extremal  value  of  the  control  parameter.  The  antenna  coupling  control 
is  provided  by  a  very  simple  three -position  controller  with  a  zone  of 
insensitivity.  A  theoretical  analysis  is  made  of  the  choice  of  parameters 
of  the  optimizer,  with  the  influence  of  interferences  on  the  operation  of 
the  optimizer  integrator  taken  into  account.  A  strong  50-cycle  background 
noise  does  not  affect  the  operational  stability  of  the  system. 


7*  City  Telephone  Systems  in  USSR  Require  Improvement 

"To  Speed  Up  the  Development  of  and  To  Improve  City 

Telephone  Systems,"  by  A.  0.  Serikovj  Moscow,  Vestnik 

Svyazi,  No  2,  Feb  63,  p  10 

The  step-by-step  atuomatic  telephone  stations  (ATS-47,  ATS -5 4)  which 
are  presently  manufactured  in  the  USSR,  are  far  inferior  to  more  progres¬ 
sive  cross-bar  telephone  systems  widely  used  in  many  countries  abroad. 

The  cross-bar  telephone  system  utilizes  instead  of  sliding  contacts, 
contacts  which  are  characterized  by  a  lower  level  of  noises.  Operating 
expenses  of  cross-bar  telephone  systems  are  also  considerably  lower  than 
those  of  the  step-by-step  systems. 

The  existing  step-by-step  automatic  telephone  systems  in  USSR  re¬ 
quire  up  to  9  seconds  to  make  a  call. 

Nowwithstanding  the  obvious  advantages  of  cross-bar  telephone  sys¬ 
tems,  the  Soviet  industry  still  manufactures  only  house  type  cross-bar 
telephone  systems  with  a  capacity  of  only  100  telephones. 
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8.  Iatermodulation  Distortion  in  Single-Band  and  Two-Band  Signal  Rscep- 
tlon 

"Intermodulation  Distortion  in  the  Reception  of  Single-Band 
Signals,"  by  I.  V.  Rozova,  V.  N.  Shalygina,  Trudy  Tsentral * - 
nogo  HauchnolsBledovatel'skogo  Instituta  Morakoao  Flota 
(Proceedings  of  the  Central  Scientific -Research  Institute 
of  the  Maritime  Fleet),  No  39,  1961,  PP  113-121  (From  Ref- 
era  tlvnyy  Zhurnal  —  Avtomatika  i  Hadloelektronika,  No  "327 
Dec  62,  12-7-164  a)  ' 


In  a  study  of  the  nature  of  Intermodulation  distortion,  expressions 
for  the  coefficient  of  Intermodulation  distortion  during  the  reception 
of  two-band  AM  and  single -band  signals  in  the  presence  of  AM-lnterference 
were  derived  and  compared.  It  was  found  that,  in  the  case  of  identical 
interferences,  the  intermodulation  distortions  of  the  single-band  Bignal 
are  considerably  less  than  the  distortions  of  the  two-band  signals,  but 
reception  of  the  single-band  signal  Is  accompanied  by  combined  interfer¬ 
ences,  the  magnitude  of  which  is  as  great  as  the  Intermodulation  distor¬ 
tion  of  the  two-band  signal. 


Components 


9.  Magnetic  Recording  Head  With  Built-in  Amplifier 

"Recording  Heat  With  Magnetic  Amplifiers,"  by  0.  V.  Porit- 
skiy,  Sbornlk  Nauchnykh  Trudov,  Ins ti tut  Avtamatiki  Gosplana 
USSR  (Collection  of  Scientific  Works,  The  Institute  of  Auto¬ 
mation,  State  Planning  Committee  Ukrainian  SSR),  No  2,  1961, 
pp  88-96  (from  Ref era tlvnyy  Zhurnal  --  Avtomatika  i  Ra&io- 
elektronika.  No  12,  Dec  62,  12-7-220  Shch) 

A  magnetically  modulated  high-frequency  recording  head  is  discussed, 
which  has  a  sensitivity  in  units  of  one  volt.  The  head  is  a  miniature 
magnetic  amplifier  controlled  by  an  externally  recroded  magnetic  signal 
and  has  positive  feedback  and  a  ferrite  saturation  core.  To  provide  the 
possibility  of  reproducing  the  extremely  long  wave  lengths  of  a  recording, 
the  operating  gaps  of  the  recording  (main)  heads  are  skewed  at  an  angle 
of  30-60  degrees  to  the  direction  of  the  motion  of  the  magnetic  tape. 

Data  and  characteristics  are  given  for  the  head. 
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10.  Application  of  Cold  Cathode  Gas  Discharge  Tubes 

"Great  Future  for  Marvelous  Tubes,"  by  L.  Korablev,  Physics 

Institute,  Academy  of  Sciences  USSR,  Moscow,  Pravda,  18  Feb 

63,  p  2 

Cold  cathode  tubes,  in  contrast  to  vacuum  tubes,  are  filled  with 
an  inert  gas  in  which  complex  physical  processes  take  place.  However, 
these  tubes  are  very  simple  in  construction  and  are  cheap  to  produce. 
Cold  cathode  tubes  have  numerous  applications  and  one  such  tube  can 
function  in  place  of  several  vacuum  tubes.  A  television  receiver, 
incorporating  cold  cathode  tubes  has  been  built  at  the  Physic b  Insti¬ 
tute  . 

Insufficient  Information  on  the  operating  characteristics  of  these 
tubes  hinders  their  vide  application,  although  the  Academy  of  Sciences 
USSR  has  developed  about  400  circuits  utilizing  the  tubes. 

Production  of  gas  discharge  cold  cathode  tubes  is  poorly  organized 
in  the  USSR  and  the  assortment  of  such  tubes  is  veryllmlted. 

Many  manufacturing  enterprises  are  resenting  the  use  of  cold  cat¬ 
hode  tubes  because  they  find  that  the  use  of  more  expensive  vacuum 
tubes  brings  them  higher  profit.  Such  resentment  toward  inexpensive 
components  is  illustrated  by  the  following  fact:  The  first  computer 
utilizing  cold  cathode  tubes,  built  at  the  Moscow  Plant  "Fizpribor," 
was  unlawfully  scrapped  soon  after  its  return  from  an  international 
exposition. 

Hot  a  single  plant  wants  to  engage  in  manufacturing  the  two- 
electrode  tubes  the  cost  of  which  is  only  about  5  kopecks 

apiece. 

The  author  believe  that  cold-cathode  tubes  have  decided  ad¬ 
vantages  over  both  vacuum  tubes  and  semiconductor  devices. 
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11.  Pulsed  Remagnetizatlon  of  Ribbon  Cores 

"The  Dynamics  of  the  Processes  Involved  in  Pulsed  Remagnetiza¬ 
tion  of  Ribbon  Cores,"  by  V.  G.  Mikhalev,  Trudy  MQBkovBkogo 
FizikoteVhni cheskogo  Institute  (Proceedings  of  the  Mosocw 
Physicoteohnical  Institute),  No  8,  1962,  pp  38-49  (from  Referativnyy 
Zhumal  —  Avtomatika  i  Radloelektronika,  Ho  12,  Dec  62,  12-7- £75 v) 

In  a  study  of  the  properties  of  ribbon-type  magnetic  cores  vith  square 
hysteresis  loop,  an  analysis  is  made  of  the  influence  of  magnetic  lag  and 
eddy  currents  on  the  rate  of  remagnetization,  and  the  theoretical  and 
experimental  data  ore  compared.  The  dynamic  properties  of  ribbon  cores 
made  from  79HM  material  are  compared  with  the  properties  of  VT-5  ferrite 
cores  for  the  case  of  ribbon  thicknesses  of  3  and  20  microns.  A  formula 
is  derived  for  computing  the  remagnetization  time  (with  square  cument 
pulses)  of  cores  made  of  metallic  ribbon  of  different  thicknesses. 

Information  Theory 

12.  Energy  Spectra  of  Group  Signals  in  Multichannel  Systems 

"Energy  Spectra  of  Group  Signals  in  Multichannel  Pulse 
Systems,"  hy  B.  R.  Levin  and  Xa.  A.  Fomin;  Moscow, 

Elektrosvyaz 1 ,  Ko  2,  Feb  63,  pp  3-10 

The  theory  of  the  energy  spectra  of  random  pulse  processes  is  extended 
to  the  case  of  a  sequence  of  group  pulses,  where  the  pulses  in  the  group 
may  be  of  various  shape.  Formulas  are  derived  for  group  energy  spectra 
in  multichannel  systems  with  pulse- amplitude,  pulse-time,  and  pulse-dura¬ 
tion  modulation,  with  consideration  for  both  useful  and  parasitic  pulse 
modulation. 


13.  Minimum  Pulse  Duration  in  Suprehlgh  Frequency  Devices 

"Method  of  Determining  the  Shortest  Possible  Duration  of 

Radio  Pulses  in  Superhigh  Frequency  Devices,"  by  A.  B. 

Dogadkin;  Moscow,  Elektrosvyaz ' ,  No  2,  Feb  63,  PP  11-15 

A  method  is  proposed  for  determining  the  limiting  (shortest  possible) 
duration  of  rat^io  pulses  generated  by  any  type  of  superhigh  frequency 
device.  The  method  is  based  on  an  analysis  of  frequency  characteristics. 

Only  the  magnitude  of  the  electronic  tuning  range  or  the  width  of  the  pass- 
band  is  used  in  the  numerical  calculations  if  pulse  modulation  of  the  signal 
is  used  in  the  amplifier.  The  method  is  verified  by  an  experimental  investi¬ 
gation  of  the  excitation  of  short  pulses  by  reflex  klystrons.  The  author 
also  examines  the  carrier  frequency  for  pulses  oi  limiting  duration  in  the 
case  when  the  relationship  of  the  phase  of  the  spectral  components  to  the 
frequency  is  deseri  .ed  by  a  quadratic  function. 
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14.  Optimum  Codes  for  Information  Channels 

"Asymptotic  Optimum  of  Systematic  and  Group  Codes  for  Certain 
Channels,"  by  R.  L.  Dobrushin;  Moscow,  Teroriya  Veroyatnostey 
i  yeye  Primeneniya,  Vol  8,  No  1,  1963*  pp  52-85  ■ 

A  mempryless  channel  with  a  finite  alphabet  E^,  • • • ,  is  considered, 
where  M=  a  ,  s  is  a  prime  number  and  k  is  an  Integer.  It  is  assumed  that 
the  symbols  E^,  . . . ,  %  are  the  elements  of  a  commutative  group  and,  more¬ 
over,  that  the  transmission  probability  from  %  +  %  to  Ej  +  %  for  all 
subscripts  i,  j,  and  k.  It  is  proven  that  in  some  sense  the  minimum 
probability  of  errors  for  all  of  the  codes  is  asymptotically  equal  to  the 
minimum  probability  of  error  for  all  of  the  group  codes,  provided  the 
transmission  rate  is  large  enough.  Some  other  similar  results  are  ob¬ 
tained  in  the  paper. 


Instruments  and  Equipment 


15.  New  Automatic  Rectifiers 

"New  Series  of  Automatic  Rectifiers";  Moscow,  VeBtnik  Svyazi, 

No  2,  Feb  63,  inside  front  cover 

The  Central  Design  Bureau  of  the  Ministry  of  Communications  USSR  has 
developed  a  new  series  of  automatic  rectifiers  with  capacities  of  2,  4, 

9,  and  16  kilowatts.  These  rectifiers  are  designated  as  follows:  The 
2-kilowatt  unit  —  W- 36/60,  VU-93/22,  VU-170-11,  and  VU- 320/6;  the  4- 
kilowatt  units  —  VU- 36/120,  VU-66/70,  VU-l4o/35,  and  VU-320/ll;  the  9- 
kilowatt  units  —  VU-36/250,  VU-66/140,  W-140/66,  and  VU-320/27;  and 
the  l6-kilowatt  units  —  VU-66/26O  and  VU-265/60.  Numerator  of  the 
fraction  indicates  the  maximum  value  of  rectified  voltage  at  the  out  put, 
andand  the  denominator  of  the  fraction  Indicates  the  maximum  value  of 
rectified  current  in  amperes.  The  new  rectifiers  are  considerably  better 
than  those  previously  produced  in  the  USSR  or  abroad.  The  wright  of  the 
new  equipment  is  low  and  efficiency  is  father  high.  A  new  type  of  saturable 
reactors,  made  of  cold  rolled  steel,  is  used  in  these  rectifiers. 
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1 6.  Powerful  Frequency  Converters 

"Our  Dreams,  Our  Deeds,"  by  M.  Spitsin,  Director  of  the  High- 
Frequency  Current  Institute  imeni  V.  P.  Vologdin;  Moscow, 

Vechemyaya  Moskva,  11  Feb  63,  p  3 

The  High-Frequency  Current  Institute  imeni  V.  P.  Vologdin  haB  designed, 
under  the  direction  of  Candidate  of  Technical  Sciences  A.  Slukhotskly  and 
laboratory  chief  A.  Bamuner,  the  first  ionic  frequency  converter  having 
a  capacity  of  1,500  kilowatts.  This  high-frequency  converter  will  generate 
current  at  a  frequency  of  1,000  cycles  per  second  for  surface  hardening 
of  automobile  shafts.  The  All-Union  Electrical  Engineering  Institute 
imeni  V.  I.  Lenin  has  built  a  new  test  stand  for  ionic  frequency  converters 
of  still  greater  capacity. 


17.  Electrohydraulic  Impact  Helps  Cleaning  Castings 

"Lightning  Is  Doing  the  Work..,"  by  B.  Zubkov;  Moscow,  Komsomol* - 

skaya  Pravda,  2 6  Jan  63,  p  4 

The  electrohydraulic  effect,  discovered  several  years  ago,  is  produced 
by  placing  two  electrodes  in  water  and  passing  a  high-voltage  discharge 
between  them.  Each  such  underwater  discharge  is  accompanied  by  a  hydraulic 
shock  which  raises  the  pressure  of  the  water  to  several  thousand  atmospheres 
in  the  vicinity  of  the  electrodes.  Due  to  the  short  duration  of  such  an 
impact,  its  effect  is  limited  to  the  proximity  of  electrodes;  therefore, 
rocks  can  be  crushed  in  a  thln-wall  vessel  without  damage  to  the  container. 

An  experiment  in  cleaning  sand  from  steel  castings  with  the  aid  of 
the  electrohydraulic  effect  was  conducted  at  the  Leningrad  Machine  Tool 
Building  Plant  imeni  Ya.  M.  Sverdlov.  It  takes  from  5  to  7  minutes  of 
electrohydraulic  treatment  to  turn  the  sand-covered  surface  of  a  casting 
into  a  bright  surface  free  of  any  blemish. 

During  the  All-Union  Conference  of  Foimdrymen  in  March  1962,  in  Lenin¬ 
grad,  the  new  process  was  demonstrated  before  500  experts,  who  were  astounded 
by  the  effectiveness  of  the  process. 

The  electrohydraulic  method  of  casting  cleaning  requires  only  10$ 
of  the  electric  power  needed  for  other  methods  of  cleaning.  This  method 
lends  itself  nicely  to  complete  automation. 
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18 .  Device  for  Measuring  Admissible  Inverse  Volta  of  Diodes 

"A  Device  for  the  Automatic  Determination  of  the  Admissible  In¬ 
verse  Voltage  of  Semiconductor  Power  Diodes  When  the  Voltage  In¬ 
crease  Is  Stepwise,”  by  M.  P.  Vayvars,  Trudy  Institute  Elektronlkl 
1  Vychislitel'noy  Tekhnikl  AH  LatvSSR  (Proceedings  of  the  In¬ 
stitute  of  Electronics  and  Computer  Engineering,  Academy  of 
Sciences  Latvian  SSR),  Vol  2,  I962,  pp  97-103,  (from  Referativnyy 
Zhumal  —  Avtomatika  i  Radioelektronika,  No  12,  Dec  62,  12-4-61  f) 

Admissible  inverse  volts  are  measured  with  two  types  of  electronic 
elements,  mathematic  and  logic;  the  mathematic  elements  compute  directly  the 
magnitudes  of  the  criteria  which  determine  the  admissible  inverse  volts 
when  there  is  a  voltage  increase  at  the  diode,  whereas  the  logic  elements 
compare  the  computed  valves  with  values  provided  in  accordance  with  technical 
conditions.  In  the  device  described  here,  the  voltage  at  the  diode  increases 
stepwise,  whereas  the  criteria  are  assumed  to  be  ratios  of  finite  increments 
of  voltage  and  current  the  power  liberated  at  the  p-n  Junction  during  an 
inverse  flow  of  current,  and  the  maximum  value  of  the  inverse  current.  When 
one  of  the  critera  is  satisfied,  the  increase  of  voltage  at  the  diode 
ceases;  this  voltage,  when  measured  by  appropriate  sensing  devices,  like¬ 
wise  represents  the  admissible  inverse  volts  of  the  diode. 

The  performance  was  tested  on  amodel  using  type  VK-50  Bilicon  diodes; 
the  device  is  recommended  for  use  at  plants  which  produce  diodes  and  recti¬ 
fiers  . 

[See  also  “Measuring  and  Recording"  in  part  II.] 


Materials 


19.  Electrical  Properties  of  Thin  Cadmium  Telluride  Films 

"Some  Electrical  Properties  of  Thin  Films  of  Cadmium  Telluride," 
by  M.  V.  Kot  and  Yu.  Ye.  Maronchuk,  Uchennyye  ZaplskL,  Klshinev- 
skly  Universitet  (Scientific  Reports,  Kishinev  University),  Vol 
49,  196I,  pp  7&-85  ( from  Referativnyy  Zhumal  —  Elektronika  1 
Yeye  Primeneniye,  No  1,  Jan  63,  1  B  65J 

A  study  was  made  of  themost  advantageous  method  of  producing  thin  films 
of  CdTe  and  of  their  electrical,  optical,  and  photoelectrical  properties. 

The  films  were  produced  by  the  Vekshinskiy  method.  It  was  established  that 
thin  films  of  the  systemCd-Te  contain  one  CdTe  compound  and  that  in  such 
films  only  small  excesses  of  the  components  are  in  solution;  the  dissolved 
Cd  forms  donors,  and  the  Te,  acceptors.  A  study  was  made  of  the  tensile 
strengths  of  CdTe  films  restored  from  solid  specimens.  It  was  found  that 
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produced,  on  a  glass  substrate  at  20  deg  C  have  nonreproducible  properties 
because  of  the  inconsistency  of  a  stable  structure.  Films  evaporated  on 
substrates  heated  at  250  deg  C  or  over  have  stable  properties  and  always 
have  p-type  conductivity.  The  tensile  strength  of  CdTe  films  increases 
as  the  thickness  decreases  from  0.5  to  0.2  micron.  Sorbed  air  causes  an 
increase  of  tensile  strength.  Silver-doped  CdTe  films  have  p-type  con¬ 
ductivity,  and  those  doped  with  indium  have  n-type.  Ohmic  contacts  for 
the  former  are  nickel  electrodes;  and  for  the  latter,  indium.  CdTe  films 
have  the  properties  of  the  solid  polycrystals  and  single  crystals.  Com¬ 
puted  on  the  basis  of  the  temperature  dependence  of  the  tensile  strength, 
thr  forbidden  zone  is  1.45-1. 50  electron  volts  wide. 


20-  Electrical  Properties  of  Thin  Films  of  Indium  Antlmonide 

"The  Electrical  Properties  of  Thin  Films  of  indium  Antimonlde," 
by  V.  A.  Kas'yan  and  M.  V.  Kot,  Uchennyye  Zapiski,  Kishinevskiy 
Universitet  (Scientific  Reports,  The  Kishinev  University^ 

Vol  49,  I96I,  pp  69-77  (from  Referativnyy  Zhurnal  —  Elektron-tkn. 
i.  Yeye  Primeneniye,  No  1,  Jan  63','  1  B33)  — 

A  description  is  given  of  a  method  of  obtaining  thin  films  of  InSb, 
as  well  as  the  results  of  an  investigation  of  their  properties.  The  films 
were  produced  with  an  apparatus  consisting  of  a  glass  tube  50  mm  in  diameter 
and  250  mm  long,  in  which  a  nickel  frame  with  a  glass  backing  can  be  heated 
up  to  500  deg  C.  Opposite  the  nickel  frame  is  a  prolongation  terminated 
by  a  polished  section  and  containing  an  evaporator  in  the  form  of  a 
graphite  crucible  heated  by  a  tungsten  coil.  About  250-500  miligrams  of 
n-type  monocrystalline  InSb  with  a  concentration  of  6 • 1013cm" 3  or  p-type 
with  a  concentration  of  10l5cm"3  is  placed  into  the  evaporator.  Before 
evaporation  the  substrate  is  degassed  at  400  deg  C.  The  evaporation  was 
done  on  both  cold  (20  deg  C)  and  hot  (200  and  300  deg  C)  substrates  at  a 
pressure  of  10"?  mm  H~.  Most  frequently,  the  evaporation  was  done  at  a 
rate  at  which  a  film  1,000  angstroms  thick  would  be  produced  within  3-5 
minutes  at  a  temperature  of  1,000  deg  C. 

It  was  established  that  the  best  results  were  obtained  with  weighed 
samples  containing  70  percent  indium  by  weight  and  30  percent  antimony  by 
weight,  with  a  total  weight  of  500  milligrams.  Under  these  conditions, 
the  film  thickness  was  0.6  micron.  Films  evaporated  onto  cold  substrates 
under  these  conditions  required  annealing  at  300  deg  C,  which  increased 
their  stability  and  electron  mibilities.  It  was  found  that  02-sorption 
noticeably  changes  the  electrical  characteristics  of  the  stabilized  films. 

It  produces  surface  levels  which  act  as  electron  traps. 
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The  dependence  of  the  electrical  properties  of  InSb  films  on  thickness 
was  established,  and  an  explanation  was  given  of  the  dependence  of  the  Hall 
constant  on  the  intensity  of  the  magnetic  field  for  films  equal  to  or  less 
than  0.1  micron  in  thickness. 


21.  Firing  Temperature  and  Dielectric  Properties  of  Mixed  BaTiOg-BaFeQg 

"On  the  Influence  of  the  Siring  Temperature  and  the  State  of  the 
Original  Components  on  the  Dielectric  Properties  of  Mixtures 
of  BaTiOo  -  BaFeO^,"  by  0.  I.  Prokopalo  and  Ye.  G.  Fesenko, 

Rostov- nn-Donu  (Rostov  University),  Segnetoelehtriki ,  (Seignetto- 
electrics  —  a  collection  of  articles),  196'l,  pp  101-104  (from 
Referatlvnyy  Zhumal  —  Blektrotekhnika  i  Energetika,  No  1, 

Jan  63,  IB 59j 

A  study  was  made  of  the  dependence  of  the  properties  of  isomorphic 
mixtures  of  BaTiOg  on  the  crystalline  modification  of  the  original  components 
and  temperature  or  the  final  firing.  The  BaTiO^  specimens  were  obtained  in 
cubic  and  tetragonal  modifications,  synthesized  from  Ba(0H)28H gO  and  TiOg 
at  temperatures  of  800  deg  C  and  1,300  deg  C;  the  BaFeO-^  specimens  were 
obtained  in  cubic,  tetragonal,  and  hexagonal  modifications.  The  BaTiOj- 
BaFeOo  system  was  studied  as  cubic-cubic,  cubic-tetragonal,  cubic-hexagonal, 
tetragonal-cubic,  tetragonal-tetragonal,  and  tetragonal-hexagonal  fired 
at  1,380  and  1,500  deg  C,  whereby  the  BaFeOg  concentration  never  exceeded 
10  mol  percent.  The  tetqperature  dependence  of  (permittivity)  at  20-130 
deg  C  and  5  *10^  cycles  per  second  was  plotted,  and  the  specimens  were 
studied  by  X  ray.  Xfc  Is  shown  that  the  properties  of  the  specimens  prepared 
from  the  tetragonal  and  cubic  BaliOj  are  quite  different. 

At  a  firing  temperature  of  about  1,330  deg  C  and  In  specimens  of  the 
tetragonal-cubic,  tetragonal-tetragonal,  and  tetragonal-hexagonal  modifi¬ 
cations  with  increased  BaFeOo  concentration,  the value  diminished, 
particularly  at  the  Curie  point  temperature  ©,  whereby  6  practically  re¬ 
mained  unchanged,  dropping  somewhat  In  specimens  fired  at  1,500  deg  C. 

In  specimens  of  the  cubic-cubic,  cubic-tetragonal,  ,and  cubic-hexagonal 
fired  at  1,380  deg  0,  not  only  was  a  reduction  of /i!  noticed,  but  also  of 
<5;  and  in  specimens  fired  at  1,500  deg  C,  6  dropped  noticeably  with  Increase 
concentration  of  BaFeOq.  During  a  firing  of  the  specimens,  a  reciprocal 
diffusion  of  Fe-ions  into  BaTiOs  and  of  Ti-ions  into  BaFeOg  occurred.  It 
is  possible,  however,  to  limit  inspection  to  the  diffusion'of  Fe-ions  to 
places  occupied  by  Ti-ions.  In  this  case,  each  BaFeO,  crystal  can  be  con¬ 
sidered  within  an  environment  of  BcTiOj  crystals. 
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At  a  temperature  not  exceeding  1,380  deg  C,  the  Fe-ions  migrate  out 
or  the  irn'icu  into  only  those  BaFe03  crystals  which  directly  surround  them, 
and  this  leads  to  the  transformation  of  the  BaTiOj  into  the  hexagonal  modi¬ 
fication.  Thus  at  about  1,380  deg  C,  the  specimens  contain,  along  with  the 
pure  Bal'iOj  in  the  perovskite  modification,  hexagonal  BaFe03  and  Ba(Tii_xFex)Og* 
The  authors  explain  this  hy  the  fact  that,  with  increased  BaFeO^  concentre-  0 
tion,  0  does  not  change,  but  ft  decreases  increasingly  with  BaFeOo  concentra¬ 
tion  in  the  specimens.  When  the  firing  temperature  is  approximately  1,500 
deg  C,  the  migrating  Fe-ions  cross  the  boundaries  of  the  crystals,  which 
leads  to  a  uniform  concentration  of  Fe-ions  In  the  specimens. 


At  low  BaFeOj  concentrations,  when  the  temperature  is  below  the 
temperature  of  the  transformation  of  the  perovskite  modification  into  the 
hexagonal,  a  third  solution  Ba(Ti,  Fe  )0,  is  formed  with  spontaneous  defor¬ 
mations  below  those  of  the  BaTiO^,wnicE  causes  a  -  reduction  of  9.  At  high 
BaFeOo  concentrations,  the  temperature  of  the  transformation  from  the  per¬ 
ovskite  to  the  hexagonal  modification  is  lowered,  and  two  phases  exist 
in  the  specimen:  a  perovskite  with  lowered  spontaneous  deformations  and 
a  hexagonal  phase.  It  was  found  that  the  relationship  of  these  two  phases 
at  a  given  temperature  depends  on  the  duration  of  firing.  It  is  shown  that 
thermodynamic  stability  and  the  degree  of  diepersivity  of  the  original 
modifications  play  considerabl  roles  in  the  processes  examined. 
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"The  Influence  of  Heat  Treatment  on  the  Piezoelectric 
Properties  of  a  Barium  Titanate  Seignettoceramie,"  by 
Ta.  A.  Shpolyanskiy,  Rostov -na-Donu,  Begnetoelektriki 
(Selgnettoelectrics  —  a  collection  of  articles,  1^61, 

PP  91-95 ,  (from  Referatiynyy  Zhuraal  —  Elektrotekhnika 
i  Energetlka,  No  1,  Jan  63>  1  B  5?) 

In  a  study  of  the  influence  of  heat  treatment  regime  on  the  piezo¬ 
electric  properties  of  a  ceramic  barium  titanate,  the  static  piezoelectric 
coefficient  was  determined  by  the  usual  method  of  measuring  the  charge 
produced  at  the  electrodes  of  the  piezoelectric  during  the  compression, 
or  pressure  release,  of  a  specimen.  An  apparatus  built  for  studying  the 
temperature  dependence  of  the  piezoelectric  coefficient  provided  measure¬ 
ments  of  the  latter  with  an  accuracy  of  plus-minus  6.5  percent.  The 
specimens  were  polarized  by  slowly  cooling  from  0  to  room  temperature. 

The  voltage  of  the  polarizing  field  increased  during  the  process  of  cool¬ 
ing  from  6  kilovolts  per  centimeter  (at  130  deg  C)  to  2  kilovolts  per 
millimeter  (at  40  deg  C),  during  which  time  the  current  passing  through 
the  specimen  did  not  exceed  0.5  mllllampere. 

The  specimens  were  prepared  from  TiOg  and  BaCC>3,  the  latter  being 
obtained  by  passing  OOg  through  an  aqueous  solution  of  Ba(OH)a»  body  fir¬ 
ing  was  done  at  1,220-1,400  deg  C  and  final  firing  at  1,330-1,420  deg  C. 
The  piezoelectric  coefficient  d33  was  measured  at  room  temperature  (first 
measurement  10-15  minutes  after  polarization)  one  each  day  for  about  3 
months,  which  afforded  a  possibility  of  following  changes  (age-hardening). 
It  was  found  that  dog  is  reduced  when  the  temperature  of  the  body  firing 
is  increased.  Specimens  in  which  the  final  firing  was  at  1,380  deg  C 
(body  firing  remaining  unchanged )  had  the  highest  steady-state  values  for 
the  piezoelectric  coefficient.  The  rather  difficult-to-control  technolog- 
ogical  processes  (grinding,  mixing,  etc.)  had  an  appreciable  influence 
on  the  uniformity  of  the  specimen  properties.  The  tgi  (loss  factor), 
values  of  the  specimens  studied  were  quite  high  (about  4  percent  at  one 
kilocycle);  the  most  advangageous  heat  treatment  regime  was  a  body  fir¬ 
ing  temperature  of  1,280-1,350  deg  C  and  a  final  firing  of  1,380  deg  C. 
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23.  Effects  of  Substltulng  Impurity  Ions  for  the  Ti  IonB  la  BaTio? 

"A  Study  of  the  Influence  of  an  Isomorphic  Substitution  of 
Titanium  Ions  by  Chromium,  Manganese,  Cobat,  and  Nickel  Ions 
on  the  Phase  Transformation  in  BaM.03, "  by  Ye.  a.  Fesenko, 

0.  P.  Kramarov,  V.  D.  Komarov,  and  Ya.  A.  Sbpolyanskiy,  Rostov- 
na-Donu  (Rostov  Uhiversity),  Segnetoelektriki  ( Seignetto- 
eleotries  —  a  collection  of  articles),  1$61,  pp  96-IOO  (from 
Referativnyy  Zhumal  —  Elektrotekhnika  i  Energetiak.  No  1, 

Jan  63,  IB 58) 

The  BaTiOg  specimens  investigated  were  both  pure  and  with  im¬ 
purities  of  Cr,  Mn,  Co,  and  N1  and  were  synthesized  out  of  Ba  CO3  and 
TiC>2  with  a  one  mol  percent  exoess  of  W.0o;  annealing  was  at  1,200  deg 
C.  Impurity  specimens  were  prepared  by  nixing  pulverized  BaM.03  with 
additions  of  CrgOjm  Mn02,  C0CO3,  NiO,  and  NigOo  for  4  hours  in  a  ball 
mill,  followed  by  pressing  and  annealing  for  30  minutes  in  a  Silit 
furnace.  It  waa  found  that  the  substitution  in  the  BaM.03  of  the  Ti 
ions  by  ions  of  Cr,  Mn,  Co,  and  N1  reduces  the  sintering  temperature 
and  the  temperature  of  the  transformation  from  the  perovsklte  modifies* 
tlon  to  the  hexagonal  and  causes  an  acceleration  of  recrystallizatlon. 
From  a  comparison  of  the  results  of  an  X-ray  study  and  a  study  of  the 
temperature  dependence  of  t  (Permittivity)  from  20  to  l40  deg  C  at  500 
kilocycles  with  the  piezoelectric  coefficient  of  the  specimens,  it  is 
concluded  that,  depending  on  the  temperature  of  the  final  annealing 
(1,380  deg  C  or  1,430  deg  C),  the  specimens  with  low  concentrations  of 
the  impurity  ions  Ni  and  Co  (and  probably  Cr  and  Mn)  can  have  either 
a  perovskite  structure  with  high  &  value  or  a  hexangonal  structure  with 
low  8 value.  The  phase  and  properties  of  the  specimens  after  the  second 
annealing  were  determined  by  the  temperature  of  the  final  annealing, 
which  indicates  that  the  transformation  from  the  perovskite  to  the  hex¬ 
agonal  modification  is  reversible. 


24.  Single  Crystals  of  PbZrO^  Produced  by  Evaporation  Method 

"Single  Crystals  of  Lead  Metazirconate,  "  by  M.  L.  Sholokhov! ch, 

V.  I.  Varlcheva,  and  0.  P.  Kramarov,  Rostov-na-Donu,  Segneto¬ 
elektriki,  (Seignettoelectrios  —  a  collection  of  articles'),' 

196I,  pp  31-36  ( from  Referativnyy  Zbuma  --  Elektrotekhnika  1 
Energetika,'  No  1,  Jan  6^,  1  B  5©) 

For  preparing  single  crystals  of  PbZrOj  from  melts  of  the  mixtures 
FbO  and  ZrOg  in  KF,  KC1,  PbFg,  Pbj,  (P 04)2,  NaCl,  NagWOi,.,  and  a  technology 
is  described  which  affords  the  possibility  of  obtaining  single  crystal 
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SP??^e?S  down  t0  “i01*0118  in  size*  Specimens  of  PbZr03  one  to  two 
mlllliiwters  ia  size  were  successfully  obtained  by  the  method  of  evaporat¬ 
ing  lead  chloride  from  a  melt  of  Pb0-ZrO2-PbCl2;  the  temperature  depend¬ 
ence  of  the  value  (permittivity)  was  determined  for  these  specimens, 
and  the  temperature  response  of  the  hysteresis  loop  was  studied. 


25*  ^ggogytrlc  Properties  of  Ceramics  and  Single  Crystals  of  Tta 

"New  Siegnettoelectrics  With  High  Nonlinearity, "  by  M.  L. 
Kholokhovich,  A.  L.  Khodakov,  T»  N.  Lezgintseva,  and  V.  X. 

Varlchevaj  Rostov-na-Donu,  Segnetoelektrikl  ( Seignettoelec- 
trics  —  a  collection  of  articles),  1961,  pp  12-20  (from 
j^e^"x^3y,g4^Urnal  ""  Elektr°tekhnika  i  Energetlak,  No  1, 

Ihe  study  emphasized  the  ferroelectric  properties  of  ceramics  and 
cryftai®  of,the  8oli<1  solutions  Ba(Ti-Hf)03.  The  hafnium  content 
varied  up  to  25  mol  percent.  The  formed  ceramic  specimens  were  thrice 
annealed  at  1,000,  1,J50,  and  1,500  deg  C  (for  20  hours  at  £3o  **?). 
After  the  first  annealing,  the  specimens  were  crushed  and  reformed.  The 
fecimens  containing  over  5  or  6  percent  hafnium  became  porous. 

+*«  8^nsle  orystalsof  the  Ba(Ti-Hf)03  (solvents  were  melts  of  KpFP)  had 
Js®  triaaSular  filjas  erova  together  along  one  edgf?  The 
edges  801116  of  the  sheets  was  as  much  as  2  l/2  centimeters, 
Iaried  fTom  80  t0  500  microns.  The  sheets  were  light 
<  f  80  tr£® parent.  As  a  rule,  a  number  of  single  cry- 

the  Sha?e  ?f  C“bes  were  fouad  in  the  surface  layer  of  the  cooled 
a?f’lysi8  showed  that  the  composition  of  the  single  crystals 
dlffef®d  fff1  th®  oomposiiton  of  the  original  room  temperature  to^L50  deg 
I  *  *°  c?°des  Per  see0ild  sk°wed  that,  with  increased  Hf  concentra- 
+SOlid  ?olu4?!?'  the  &  (permittivity)  was  observed  at 

2"  l°W8st  temperature  (linear  dependence  on  Hf  cpncentration)  and  that 
the  highest  e  was  shot®  by  a  solution  «4th;  6  -  mol  percent  Hf.  At  room  tem- 

(5 00 "700 j  l'l0SS  factor)  of  the  single  crystals  was  on  the  order  of 

2^‘  Properties  of  lead  Titanate  and  Strontium  Titanate  Single  fl-rwf.ni  a 

'Monocrystals  of  the  Solid  Solutions  of  the  Titanates  of  Strontium 
and  Lead,  by  0.  P.  Kramarov,  A.  L.  Khodakov,  M.  l.  Sholokho- 
vich,  and  Ye.  a.  Pesenko,  Rostov-na-Donu,  Segnetoelektriki  fsei- 
gnettoelectrics  —  a  collection  of  articles),'  1961,  pp  5-Il 
o^o/^rST'77  ZhUrna:'  —  Elektrotekhnika  i  Energetlkaf  No  1, 

A  Study  was  made  of  monocrystals  of  the  solid  solutions  (Pb.Sr) 

^3  srown  by  slow  cooling  (5-10  degrees  per  hour)  in  a  platinum  cru¬ 
cible  from  melts  of  mixtures  of  PbTlOj,  SrTiOj,  and  KF.  Specimens 
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containing  10,  25,  40,  and  50  mol  percent  PbTOO-  vem  grown  in  the  tem¬ 
perature  range  1,273-1,103  deg  K  (1,000-830  deg^C),  and  those  containing 
60  and  75  percent  FbTi03,  during  a  cooling  of  the  melts  from  1,373  deg 
K  (1,100  deg  C).  It  was  found  that  the  lattice  parameter  increases 
with  an  increased  amount  of  isomoipbieally  exchange  Sr  ions  in  place 
of  the  Pb  ions  in  the  SrTi03  mixture  as  a  result  of  the  difference  in 
the  ion  radii.  X-ray  spectral  analysis  indicated  that  the  composition 
of  the  obtained  specimens  practically  coincided  with  the  composition  of 
the  mixture.  A  study  was  made  of  the  temperature  dependence  of  6 (permit¬ 
tivity  )  and  tg6,  (loss  factor)  from  minus  200  to  400  deg  C  at  10°  cycles 
per  second  and  at  50  cycles  per  Second.  The  9  values  of  the  monocrystals 
proved  to  be  close  to  known  values  for  the  polycrystals .  The  tg6  value 
increases  slightly  with  increased  Pb  concentration  and  at  minimum  amounts 
to  (40-70)  •  10-4. 

To  obtain  the  6  of  compounds  with  high  specific  conductivity,  a 
specially  designed  dilatometer  was  used  with  which  specimens  with  dimen¬ 
sions  with  dimensions  down  to  1-2  millimeters  could  be  tested  for  elon¬ 
gation.  This  method  established  the  fact  that  the  phase  transformation 
of  the  PbTi03  occurs  at  785  deg  K  (512  deg  C).  Hysteresis  loops  studied 
at  50  cycles  per  second  at  room  temperature  in  fields  of  up  to  12  kilo¬ 
volts  per  centimeter  did  not  attain  saturation.  It  was  found  that  the 
index  of  refraction  changes  abruptly  within  the  limits  2.35  (for  the 
SrTiC>3 )to  2.70  (for  the  PbTiO^). 


27,  Conductivity  in  Ceramics 

"A  Study  of  the  Nature  of  Conductivity  in  Ceramic  Materials,"  by 
M.  V.  Vaysman,  Uchnyye  Zap! ski  Stalingradakogo  Oosudarstvennogo 
Pedagogicheskogo  Institute.  (Scientific  Reports  of  the  Stalingrad 
State  Pedagogical  Institute),  No  11,  1959,  PP  85-91  (from  Re- 
feratlvnyy  Zhumal  —  Radiotekhnlka  i  Elektrosvyaz ' ,  No  1, 

Jan  63,  IB  508) 

It  was  established  that  the  examined  ceramic  materials  have  a  purely 
ionic  conductivity  in  the  temperature  range  350-550  deg  C,  as  is  expected 
from  the  presence  of  impurity  ions  of  alkaline  -materials  in  the  vitreous 
bed  and  from  the  A1  +  ion  at  the  relatively  high  temperature.  At 
low  temperatures,  the  majority  carriers  are  the  Na  and  Mg  ions,  with  the 
Mg  ions  undergoing  the  greater  percentage  of  migrations.  The  migrations 
for  aluminum  are  few  with  respect  to  absolute  quantity,  but  they  Increase 
linearly  with  temperature.  Fe-ions  begin  to  participate  in  conductivity 
only  above  450  deg  C.  The  number  of  migrations  is  greater  for  tri valent 
aluminum  than  for  bivalent  calcium.  A  determination  was  made  of  the 
number  of  migrations  as  a  function  of  temperature  for  the  ions  Na  +, 

Mg  +  +,  A1  +  +  +,  Fe  +  +,  and  Fe  +  +  +  in  the  indicated  temperature  range. 
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28.  Magnetomechanical  Hysteresis  ox  Ferrite  iil-1  (Ni-Co-Mn) 

''Hysteresis  of  the  Magnetamechani oal  Parameters  of  the  Magaet- 
ostrictlve  Ferrite  E-l, "  by  Z.  Kachkovski*  Institute  of  the 
Fundamental  Problems  of  Engineering*  Polish  Academy  of  Sciences* 
Warsaw:  Moscow*  Akusticheskly  Zhurnal*  Vol  9*  No  1,  Jan/Mar  63* 

PP  37-w 

Ms  paper  reports  a  study  conducted  by  the  institute  on  the  Ni- 
Co-Mn  ferrite  E-l  and  gives  the  dependences 1  of  the  reciprocal  dynamic 
parameters  (magnetomechanical*  mechanical*  and  magnetic)  on  the  intensity 
of  a  constant  magnetic  field.  She  following  maximum  values  were  obtained 
for  room  temperature  (20  deg  C): 

coefficient  of  magnetomechanical  coupling*  ktnBV  =»  0.32; 

mechanical  stress/  permittivity  ratio*  1*9  v  «»  57*0  gauas/oerBted; 

max 

permittivity/ deformation  ratio*  •  57*0  gauss/oersted; 

magnetostrletive  constants  of  material:  »  5.8  •  10”^  gauss ‘Cm2/ 

dyne  . 

lw  =■  2.3  •  10-4  dynes/can2 

gauss 

gjaax  “  1.3  •  10"8  dynes/cm2 

gauss 

-8.8  6 

e^av  =■  •  *10  gauss. 


Navigation  Aids 


29.  Errors  in  Combined  Air-Ground  Navigational  Systems 

"On  the  Theory  of  Combined  Navigational  Systems*"  by  A.  S. 
Semenov, ,  Trudy  Moskovskogo  Aviatsionnogo  Institute  (Pro- 
ceeuxngs  of  the  Moscow  Aviation  Institute)*  No  147*  19^2* 
PP  35-54  (from  Referativnyy  Zhurnal  —  Avtomatika  i  Radio- 
elektronlka*  No  12*  Dec  62*  12-2-203  u ) 


A  study  of  the  errors  of  a  complex,  two-component  navigation  system 
consisting  of  an  airborne  aerodynamic-flight-path  computer  and  ground 
(radio  or  radar)  system*  with  emphasis  on  the  operation  of  the  functional 
circuit  in  a  continuous-correction  regime  and  during  flight  in  a  zone 


of  radio  shadow,  shows  the  necessity  of  converting  the  navigational  par¬ 
ameters  into  a  unit  system  of  coordinates  by  means  of  a  special  trigon¬ 


ometric  device, 
stabilizing  ele 


errors 


The  circuit  should  a; 
.ements  for  damping  uhe 
e  transducers. 


Iso  be 
fluctua- 


understood  to  include 
•ting  components  of  the 
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Moleetronics »  Quantum  Electronics,  Superconductivity 


30.  Molecular  Generators  With.  Series-Connected  Resonators 

/ 

'Molecular  Generator  With  Two  Series-Connected  Resonators," 
by  E.  M.  Belenov  and  A.  N.  Orayevskiyj  Moscow,  Radlotekhnlka 
i  Elektronlka,  Vol  8,  No  1,  Jan  63,  pp  158-161 

It  is  shown  that  a  molecular  generator  with  two  series-connected 
resonators  is  capable  of  supporting  an  oscillating  regime  for  which  the 
effective  Q- factor  of  the  line  is  determined  by  the  transit  time  between 
the  resonators,  thus  making  it  possible  to  more  accurately  adjust  the 
frequency  Of  the  generator/;  At  the  same  time,  the  effect  of  the  travel¬ 
ing  wave  on  the  frequency  of  the  generator  is  substantially  reduced. 

The  limits  of  mismatching  between  the  natural  frequencies  of  the  reson¬ 
ators  within  which  the  above  conditions  are  possible  are  confuted. 


31.  Two-Beam  Molecular  Generators  With  High  Frequency  Stability 

"Generator  With  Two  Opposing  Beams  of  Nl5Ho  Ammonia  Mole¬ 
cules,"  by  V.  V.  Nikitlnj  Mobcov,  Radioteknnika  i  Elektronika, 

Vol  8,  No  1,  Jan  63#  PP  153-157 

The  author  investigates  the  relationship  of  the  frequency  of  a 
molecular  generator  with  two  opposing  beams  to  different  parameters 
(perssure  in  the  molecular  beam  source,  voltage  of  the  sorting  system, 
resonator  frequency)  for  the  line  J  =  3,  K  =  3  of  an  molecule. 

This  frequency  relationship  is  also  studied  for  various  designs  of  the 
molecular  generator  ( different . resonator  lengths  and  sorting  systems ) , 
The  experiments  showed  that  such  generators,  of  symmetrical  design 
with  identical  sorting  systems  and  tuned  by  a  magnetic  modulation 
method,  may  serve  as  a  frequency  (time)  standard  with  an  accuracy  grea¬ 
ter  than  10-10. 

The  author  thanks  N.  3.  Basov  for  his  assistance  in  the  work. 
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32.  Molecular  generator  With  Disc  Resonator 


"Ammonia  Molecular  Generator  Using  a  Disc  Resonator, "  by 
A.  I.  Barehukov,  A.  M.  Prokhorov,  and  V.  V.  Savranskiy; 
Moscow,  Radiotekhnika  i  Elektronlka,  Vol  8,  No  3,  Mar  63, 

pp  4381455 


An  ammonia  molecular  generator  with  a  disc  resonator  in  des¬ 
cribed.  The  generator  operated  at  a  wave  length  X  a  1.25  with  a  dis¬ 
tance  between  discs  L  =  X  and  Q  *•  7,000-8,000.  Parallelism  of  the  discs 
was  maintained  with  the  aid  of  three  small  quartz  posts,  while  slight 
adjustment  in  the  vicinity  of  the  generating  line  was  provided  by  light 
compression  of  the  discs  with  a  micrometric  screw.  The  sorting  system 
was  in  the  shape  of  a  ring  capacitor.  The  generator  had  a  total  of  18 
beams  located  equidistant  around  the  circumference,  concentric  to  the 
resonator  and  mounted  in  groups  of  three  beams.  The  geometric  size  of 
the  resonator  was  approximately  4 00  cnr,  while  the  operating  area  was 
200  cm3.  Amplification  was  observed  when  operating  with  one  beam  and 
a  voltage  betveen  the  rings  equal  to  12-15  kw.  A  generating  line  ap¬ 
peared  with  two  beams  of  ammonia  molecules  and  an  increase  in  voltage 
to  35  kv.  Connection  of  the  third  beam  Increased  the  generating  line. 
It  is  planned  to  investigate  the  operation  of  the  generator  with  many 
beams  and  to  study  the  possibility  of  tuning  the  generator  by  applying 
a  constant  voltage  to  the  discs. 
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33*  Frequency  Renri-vdnn-f'h-i'i  <-fcy  ■!"  (5e=£r»*' 


"Frequency  Reproducibility  in  Molecular  Generators  of 

Identical  Design,"  by  A,  Ya.  Leykln  and  Ye*  Z.  Orlov; 

Moscow,  Iaaeritel’naya  Mdwika.  No  2,  Feb  63,  PIP  k6-l)8 

Si  this  Investigation,  four  Identical  molecular  generators  were 
used  which  were  adjusted  for  a  voltage  of  35,000  volts  at  the  quadru- 
pole  capacitors . 

The  effect  of  chenye  In  ammonia  pressure  and  voltage  at  the 
quadripole  capacitors. on  the  oscillator  frequency  was  examined.  To 
study  the  effect  of  voltage  variation  on  the  generated  frequency, 
the  voltage  at  the  quadripole  capacitor  of  one  oscillator  was  varied 
In  the  range  from  22  to  37  kilovolts,  while  the  voltage  on  the  other 
was  maintained  at  35  kilovolts*  Measurements  have  Indicated  that 
variations  In  voltage  up  to  15,000  volts  change  the  frequency  only 
by  70  cps,  which  corresponds  approximately  to  5  cycles  per  second 
for  every  1,000  volts. 

The  results  of  this  Investigation  show  that  Identical  molecular 
generators  have  frequency  reproducibility  with  rms  error  of  1  x  10“^. 


3k •  Mtoltlresonator  Quantum  Amplifiers 

"Multireaonator  Quantum  Amplifiers,”  by  N.  V.  Karlov  and 
A.  M.  Prokhorov,  Physics  Institute  lmenl  P.  N«  Lebedev; 

Moscow,  Badlotekhnlka  1  Elektronika.  Vol  8,  No  3,  Mar  63, 
pp  453-45S 

"Multiresonator  quantum  amplifiers  of  the  reflex  type  are  con¬ 
sidered  for  the  case  of  an  arbitrary  relationship  between  the  passband 
of  the  resonator  and  the  width  of  the  resonance  absorption  line  of 
the  substance  used.  Relationships  are  derived  which  link  the  ampli¬ 
fication  factor  and  the  width  of  the  passband  of  the  amplifier  for  some 
partial  cases. 


35*  Current  Stability  In  Superconductors 

"Current  Switching  and  Stability  In  a  Superconducting  Mamory 
Device,"  by  S.  Ya.  Berkovich;  Moscow,  Badlotekhnlka  1 
Elektronika .  Vol  8,  No  2,  Feb  63,  pp  257-251 

The  author  examines  the  question  of  current  stability  In  a  multi- 
connection  superconductor  as  it  relates  to  thermal  effects.  The  results 
obtained  explain  certain  peculiarities  of  the  operation  of  superconduct- 
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4 net  mawiftiw  '*'  *  ’ 

—  -  _--T r_i-,, -r-ri— j  is  xor  prsCtficsi  use • 

The  author  thanks  R.  A,  Cheat sov  and  A*  A.  Korsunskiy  for  their 
assistance. 

Telemetry 

36.  Cyclic  Converter  for  a  Series  of  Pulses 


"Cyclic  Functional  Converters  of  a  Number  of  R”Ises,"  by 
V.  B.  Soolov,  IzVBS'toa  T^iWffradakogo  Elelrfcr-ft-hfl^Tw^^ea- 
kogo  Ihstituta,  No  46,  1961.  up  42-49  (from  Referatlvnyy 
ghuraal  —  Avtomatlka,  Telmekhanlka  I  Vychlalltel'naya 
Takhnlka,  Mo  1.  Jan  6$,  lfal4j 

The  method,  of  designing  and  the  principles  of  operation  are 
discussed  for  the  case  of  cyclic  functional  converters  of  a  number 
of  pulses  which  are  capable  of  reproducing  a  majority  of  functions 
of  the  form  z  F(x),  In  which  the  argument  x  and  the  function  z 
are  proportional  to  the  corresponding  manber  of  pulseB.  The  pulses 
are  generally  registered  during  the  cycle  by  binary  Input  and  out¬ 
put  counters .  The  discussion  considers  methods  of  piecemeal- 
stepvise  and  piecemeal- linear  approximation  of  the  direct  functions 
during  a  cyclic  pulse  of  given  argument.  A  block  diagram  Is  given 
for  a  cyclic  functional  converter  capable  of  performing  the  dis¬ 
cussed  variations. 


37*  Sjgjgg  Stability  in  Telemetric  Timing 

"Noise  Stability  of  Timing  Systems  In  Telemetry  With 
Memory  and  Integration/'  by  V.  M.  Pamazan;  Moscow, 
Avtomatloheakoya  Roaullrovanlye  1  Upravlenlye  (Auto¬ 
matic  Regulation  and  Control— a  collection  of  articles), 

1962,  pp  386-391  (from  Referatlvnyy  Zhurnal  --  Avtomatika 
1  Radloelektronlfra ,  No  12,  Dec  62,  12-2-120  d) 

A  study  was  made  of  the  method  of  receiving  signals  (storage 
plus  Integration)  in  telemetering  systems  with  pulse-heigbt/smpll- 
tude  modulation  and  pulse-width/ amplitude  modulation,  when  the  com¬ 
munications  channel  contains  both  weak  and  strong  fluctuating  noise, 

Ih  the  majority  of  actual  receivers,  the  error  is  a  random  value 
with  a  distribution  close  to  normal.  Here,  it  Is  conveniently 
characterized  by  mean  and  mean  square  values.  The  experimental  results 
obtained  were  In  very  good  agreement  with  theory. 
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38.  Electrodynamic  Compensation  Method,  of  Calibrating  Infraaonlc 
Hydrophones 

"Calibrating  Infrasonic  Hydrophones  by  the  Electrodynamic 
Compensation  Method,"  by  A.H.  Golenkov,  Trudy  Institutov 
Komiteta  Standartov,  Mer  1  Izmerltel'nykh  Priborov  pri 
Sovete  Ministrov  SSSR  (Proceedings  of  the  Institutes  of  the 
Institutes  Under  the  Council  of  Ministers  USSR),  Ho  61(121), 

1962,  pp  47-57  (from  Referatlvnyy  Zhumal — Metrologlya  1 
Izmeritel'aaya  Tekhnlka,  Ho  2,  Feb  63,  2.32.31&) 

A  description  is  given  of  a  model  developed  by  the  VNUFUKI  (All- 
Union  Scientific-Research  Institute  of  Physlcotechnical  and  Radio  Engi¬ 
neering  Measurements )  for  calibrating  infrasonic  hydrophones  by  de ter¬ 
ming  the  sonic  pressure  exerted  in  the  chamber  after  the  external 
electromagnetic  force  has  been  compensated.  The  determination  of  the 
acoustic  impedance  of  the  system,  which  is  ordinarily  used  in  the  most 
commonly  known  methods  of  calibration,  becomes  superfluous  here.  The 
compensation  of  the  sonic  pressure  is  done  by  the  diaphragm  of  an 
electrodynamic  transducer,  the  change  of  position  of  which  is  shown 
on  a  dial.  According  to  the  indication,  the  diaphraga  is  immobilized 
under  the  simultaneous  effect  of  the  sonic  pressure  exerted  outside  the 
chamber  and  the  known  electrodynamic  force  directed  within  it.  With 
such  a  compensation,  the  impedance  approaches  infinity.  A  detailed 
description  is  given  of  an  apparatus  which  used  the  usual  infrasonic 
devices,  as  well  as  special  amplifiers,  cathode  followers,  and  an 
immobility  indicator  for  the  diaphragm  of  the  compensating  transducer 
which  is  0.6  mm  thick  and  about  130  mm  in  diameter. 

Results  are  given  of  a  static  calibration  of  the  compensating 
transducer,  of  a  determination  of  the  sensitivity  of  the  compensating 
circuit,  and  of  an  estimate  of  the  accuracy  of  the  hydrophone  calibration. 
The  mean  square  error  of  the  series  of  measurements  (no  less  than  12 
tests)  did  not  exceed  2.3  percent. 


O 
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39.  Institute  of  Metrology  Device  for  Reproducing  Unit  of  Sonic 
Pressure 

"Hie  Reproduction  and  Storage  of  a  Unit  of  Sonic  Pressure," 
by  N.  A.  Baluzh inova,  Trudy  lastitutov  Kamiteta  Stand&rtov, 
Mer  1  Izmeritel 'nykh  Proborov  prl  Sovete  Minlatrov  3SSR 
(Proceedings  of  the  Institutes  of  the  Committee  op  Standards, 
Measures,  and  Measuring  Instruments  Under  the  Council  of 
Ministers  USSR),  No  61(121),  1962,  pp  23-28  (from  Refera- 
tlvnyy  Zhurnal  —  Metrologlya  1  lameritel'riaya  SsknKKkaV 
No  2,  Feb  63,  2.32*313 


A  description  Is  given  of  a  method  used  at  VNIIM  (All-Union  Scien¬ 
tific-Research  Institute  of  Metrology)  for  reproducing  the  unit  of  sonic 
pressure  by  using  a  sound-measuring  disk  in  a  field  of  standing  sound 
waves,  which  has  proved  to  be  the  most  reliable  method  for  an  absolute 
measurement  over  almost  the  entire  range  of  sonic  frequencies  (20- 
12,800  cycles  per  second).  An  equation  is  derived  for  determining  the 
magnitude  of  the  sound  pressure  at  the  node  of  a  standing  wave.  The 
Acoustics  Laboratory  at  VNIIM  conducted  a  detailed  analysis  of  the 
possible  error  of  the  formula  with  respect  to  various  factcrs  and  found 
that  it  lies  within  the  admissible  limit  of  1.5  percent.  Hie  device 
considered  for  reproducing  the  field  of  standing  i<aves  consists  of 
three  horizontal  brass  tubes.  At  one  end  of  each  tube  is  a  radiator, 
the  other  end  being  terminated  in  a  solid  wall,  part  of  which  makes  up 
the  diaphragm  of  the  microphone.  A  sound  measuring  disk  is  attached  at 
the  middle  of  each  tube.  The  measurement  in  the  tubes  Is  done  at  uneven 
resonances  according  to  the  equation 

X  2  ^ 

2  N  -  1 

where  X  is  the  sonic  wave  length;  1  is  the  length  of  the  tube;  N  is  a 
successive  series  of  numbers  (1,2,3,  etc.).  In  this  case,  the  antinode 
of  the  standing  wave  (p  «0)  is  exactly  at  the  center  of  the  tube,  where 
the  sound-measuring  disk  is  also  located. 


Hie  node  of  the  standing  wave  and,  consequently,  the  highest  sonic 
pressure  are  at  the  end  of  the  tube  where  the  microphone  is  located. 

The  cahracteristics  are  given  for  the  assortment  of  sound-measuring 
glass  disks  and  quartz-filament  suspensions  with  which  the  apparatus 
is  supplied.  It  is  shown  that  the  sensitivity  of  the  disk-filament 
system  depends  on  the  sign  and  elastic  constant  of  the  suspension  fila¬ 
ment.  A  correction  factor  is  derived  which  accounts  for  the  inertia 
and  the  diffraction  of  the  disk,  the  influence  of  the  proximity  of  the 
tube  walls  on  the  turning  moment  of  the  sound-measuring  disk,  and  the 
sound-absorption  constant  in  the  tubes.  It  is  pointed  out  that  for 
a  period  of  many  years  the  error  in  the  reproduction  of  the  unit  of 
sonic  pressure  has  not  exceeded  1.2  percent  in  the  frequency  range  of 
20-7,800  cycles  per  second  and  3*°  percent  in  the  range  7*0-12.8  cycles 
per  second. 
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40.  Cork-Gypsum  Sandwich,  for  Ultraaoup^p-^^-f’-'  ly 

"An  Interferential  Absorber  of  Ultrasonic  Energy,"  by  Tlx* 
V.  Riiblev,  R.  7.  Protcpopov,  and  A.  V.  Kortnev,  Watchpyye 
Zapiski,  Odesskiy  Politekhnlchcskly  Institute  (Scientific 
Re'norts,  The  Odessa  Polytechnic  Institute),  Vol  37,  pp  9-16 
(from  Referativtcrv  Z.nrma.1  —  Avtaaatika  1  Raa'ioelektronlkia., 
So  12,  Dec  62,  12-5-<!4  d) 


The  question  of  a  two -layer  absorber  for  use  In  the  designing  of 
wide -band  test  probes  Is  considered  from  the  theoretical  point  of  view. 
Formulas  are  obtained  which  can  be  used  to  select  material  and  thick¬ 
ness  of  the  intermediate  layer  for  an  Interferential  absorber,  which 
will  guarantee  the  formation  of  a  traveling  wave  in  a  wave  guide.  An 
example  computation  is  given  of  an  absorber  for  a  nickel  wave  guide 
for  the  case  where  glycerine  is  used  as  the  intermediate  layer.  It 
is  found  that,  for  such  a  case,  the  best  results  are  obtained  with  cork 
and  gypsun. 


4l.  Calibrating  Thermoacouatic  Probes 

"Calibration  of  Thermoelectric  Devices  Which  Measure  the 
Intensity  of  Ultrasound,"  by  A.  V.  Kortnev,  Z.  N.  Oardymova, 

R.  V.  Prrrfcopopov,  and  Yu.  V.  Rublev.  RiaUcfanyye  Zaplskl , 

Odesakjy  Folitekhnioheskiy  Institute  (Scientific  Reports,  The 
Odessa  Polytechnic  Institute),  Vol  37,  1962,  w  54-59  (from 
Ref erativayyi  Zhurnal  —  Avtamatlka  1  Radioalekfcronjka.  No  12, 

Dec  62,  12-5-23  yu) 

In  a  theoretical  discussion  of  the  question  of  calibrating. thermo- 
acoustic  probes,  it  is  pointed  out  that  a  method  of  topographical  map¬ 
ping,  using  a  system  of  coordinates,  can  be  used  to  determine,  in  com¬ 
parable  volts,  the  distribution  of  intensity  at  certain  distances  from 
the  transducer}  then  the  obtained  energy  values  are  added  together,  and 
this  sum  is  compared  with  the  energy  measured  by  any  absolute  method, 
such  as  a  calorimetric  method.  The  coefficient  of  proportionality 
is  then  the  sensitivity  of  the  probe. 

Information  is  given  on  the  method  of  calibrating  the  probes  which 
consist  of  differential  thermocouples,  the  hot  ends  of  which  are  coated 
with  BF-2  polymerized  adhesive. 
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42.  Wave  Propagation  In  Wave  Guide  With  Tiro  Ferrite  Plates 

"Fi ectrccagnetic  Waves  la  a  Rectangular  Wave  Guide  With  Two 
Ferrite  Plates,"  by  D*  H.  Pokusin;  Moscow,  Radlotekhnika  1 
Elektronlka,  Vol  8,  No  1,  Jan  63,  pp  73-83 

The  results  of  calculations  of  the  attenuation  of  electromagnetic 
waves  In  a  rectangular  wave  guide  containing  two  transversely  magnetised 
ferrite  plates  are  presented.  The  autho  analyzes  the  effect  of  the 
magnetizing  field,  the  thickness  of  the  plates,  and  the  frequency  of  the 
electromagnetic  field  on  the  phase  velocity  of  different  types  of  waves 
and  investigates  the  relati^-Mp  of  the  structure  of  the  field  to  the 
above  ''nines.  The  author  concludes  that  there  exist  different  types  of 
waves  in  the  wave  guide  with  respect  to  the  region  of  values  of  H  .  It 
is  also  shown  that  the  nature  of  the  waves  depends  essentially  on  whether 
the  thickness  of  the  ferrite  plates  Is  greater  or  less  than  a  certain 
boundary  value  for  a  particular  dielectric  constant.  This  boundary 
value  Is  equal  to  the  thickness  of  the  plates  at  which  a  slow  wave 
originates  In  the  absence  of  a  magnetizing  field.  The  author  noteB 
that  the  data  obtained  here  may  be  used  in  the  design  of  ferrite  devices. 


43.  Computing  Metric  Wave  Propagation  Over  Mountainous  Routes 

"The  Diffraetion  of  Electromagnetic  Waves  by  Wedge-Shaped 
Obstacles,"  by  Ye.  M.  Khomyak  and  Ch.  Tb»  Tsydypcv,  Kr&tkiye 
Sootahohenlya  Buryatskogo  Komjleksnogo  Ikyuchho-lsBledovateVskogo 
Instituta  Mo  3,  1962,  PP  119-124  (from  Referatlvnyy  Zhurnal  -- 
Radlotekhnika  1  Elektrosvyaz  * .  No  1,  Jan  63,  1  A  126) 

Simultaneous  experiments  and  computations  were  conducted  on  the 
propagation  of  metric  waves  diffracted  by  a  shielding  obstacle  such  as 
mountain  peaks.  In  certain  cases,  a  considerable  increase  of  the  dif¬ 
fraction  by  comparison  with  that  over  a  level  surface  was  observed.  In 
the  majority  of  practical  cases,  the  path  of  propagation  of  the  waves 
includes  more  than  one  peak.  Tests  were  conducted  to  determine  the  most 
suitable  practical  method  for  computing  such  paths.  It  is  considered 
possible  to  extend  the  calculation  method  for  a  single  wedge  succes¬ 
sively  for  each  peak  and  to  represent  the  attenuation  factor  or  the 
entire  field  over  the  route,  by  comparison  with  free  space,  in  the  form 
of  the  product  of  the  attenuation  factors  of  the  separate  peaks.  In 
many  cases,  this  method  provides  very  good  agreement  of  theory  and  prac¬ 
tice,  although  there  is  atill  need  for  strict  theoretical  foundation  and 
experimental  testing  at  various  frequencies  and  over  various  route  pro¬ 
files. 


2  6 


C-O-N  -F-I  -D-E-N-T-I  -A-L 


C-0  -N-F-I-D-E-N-T-  I-A-L 


"Two-Screen  Helix  Delay  Line,"  by  V.  S.  Brykov;  Moscow, 

Radiotekhnika  i  Elektronlka,  Vol  8,  No  3,  Mar  63,  pp  433-437 

An  analysis  is  made  of  a  delay  line  consisting  of  two  anisotro- 
pically  conducting  screens  between  which  is  located  a  helix.  It  is 
assumed  that  the  anisotropic  conductivity  of  the  screens  is  infinite 
in  the  direction  of  the  z  axis  and  zero  around  the  circumference,  while 
the  helix  has  infinite  conductivity  in  the  direction  of  the  turns. 
Dispersion  equations  and  delay  relationships  are  derived. 

It  is  shorn  that  the  delay  in  a  two-screen  line  at  very  low  and 
intermediate  frequencies  is  greater  than  in  a  single-screen  line  of  the 
same  dimensions. 


45,  Resonance  Scattering  of  Radio  Waves  by  Satellite  Trails 

"Resonance  Scattering  of  Radio  Waves  by  Artificial  Earth 

Satellite  Trails,"  by  Yu.  S.  Sayasov  and  L.  A.  Zhizhimov; 

Moscow,  Radiotekhnika  1  Elektronika,  Vol  8,  No  3,  Mar  63, 

PP  499-501 

The  authors  examine  the  phenomenon  of  resonance  scattering  of  radio 
waves  by  the  trails  of  artificial  earth  satellites.  It  Is  pointed  out 
that,  from  the  viewpoint  of  scatter  properties,  the  region  of  the  trail 
Is  analogous  to  attraction  potential  in  quantum  mechanics;  that  is,  sta¬ 
tionary  states  may  exist,  and  if  one  of  these  is  close  to  zero,  the 
scattering  of  particles  at  such  a  potential  may  have  resonance  charac¬ 
teristics.  Principles  of  quantum  mechanics  may  also  be  used  to  establish 
conditions  for  the  existence  of  natural  oscillations  in  regions  of  re¬ 
duced  electron  concentrations.  If  the  dimensions  of  the  region  are 
approximately  Identical  in  all  directions,  resonance  oscillations  will 
exist  only  if  these  dimensions  are  of  the  same  order  as  the  critical  wave 
length.  If  the  region  is  cylindrical,  natural  oscillations  always  exist. 
The  authors  note  that  the  variety  of  phenomena  and  variations  of  effective 
surface  of  radar  scattering  observed  in  the  scattering  of  radio  waves  by 
satellite  trails  may  possible  be  linked  to  the  fact  that  natural  fre¬ 
quencies  of  a  trail  are  absent  if  the  length  of  the  trail  and  the  relative 
change  in  electron  concentration  are  small. 
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"The  Doppler  Effect  In  Movement  Through  a  Medium  With  Discon- ■ 
tinulties, "  by  Q.  D.  Yakovleva,  0.  T.  Yakovlev,  and  A.  I. 
Rogashkova;  Moscow.  Radlotekhnika  1  Elektronika,  Vol  8, 

No  3,  Mar  63,  pp  4l6-teV 

A  method  is  described  for  analyzing  the  doppler  effect  for  the’ 
movement  of  a  receiver  through  the  discontinuities  of  a  medium, 
when  the  change  of  dielectric  constant  in  the  discontinuity  is 
smal 1  in  con$?arison  with  the  dielectric  constant  of  the  sur¬ 
rounding  space.  An  expression  is  given  for  the  doppler  frequency 
shift  when  the  receiver  is  moved  within  discontinuities  having 
spherical  and  cylindrical  shapes.  The  case  of  a  statistically 
discontinuous  medium  is  also  considered. 

It  is  found  that  in  a  medium  with  a  smoothly  changing  dielectric 
constant  there  occurs  a  frequency  shift  without  a  change  in  the  signal 
spectrum,  while  in  a  medium  with  discontinuities  there  occurs  not  only 
a  significant  frequency  shift,  but  also  a  broadening  of  the  signal 
spectrum. 


Miscellaneous 


47.  High  Frequency  Photography 

"The  Secret  of  the  Illuminating  Electron  Mosaic,"  by  F.  G.; 

Budapest,  Nepszeru  Technika,  Vol  XI,  No  9,  Sep  62,  pp  268-269 

The  author  describes  a  high-frequency  photographic  process  developed 
by  Szemjon  Kirlian,  an  electromechanic  of  Krasnodar,  who  discovered  it 
accidentally.  The  process  consists  of  placing  a  photosensitive  negative 
on  the  part  of  the  body  which  is  to  be  photographed.  The  film  is  touched 
with  a  steel  tipped  rod  having  a  cylinder  made  of  some  insulating  plastic, 
with  electric  wiring  running  through  the  cylinder.  When  high-frequency 
current  is  switched  on,  there  is  a  soft  crackle,  and  the  picture  has 
been  taken. 

The  mechanics  and  his  wife  have  taken  out  1 4  patents  on  their  pro¬ 
cess.  As  a  result  of  their  work,  an  image  of  the  object  or  live  tissue 
which  has  been  placed  in  the  field  of  the  high-frequency  current  can  be 
observed  directly  through  a  microscope.  Many  of  the  objects  photographed 
in  this  way  reveal  unusual  textures  and  appear  to  be  surrounded  by 
flames  or  actually  burning. 


28 


C-O-N-F-I-D-E-N-T-I-A-L 


C-O-N-F- I-D-E-N-T- I-A-L 


jj.1  iiHuiilrititUWLr 


Automatic  Control  Engineering,  Comguters 


48.  Safe  Launch  and  Vibrational  Flight  Stability  of  Winged  Rocket 

"On  the  .Limits  of  'Transient  Regimes  in  a  Five -Dimensional 
System  of  Automatic  Control,"  by  R.  P.  Parsheva;  Moscow, 
Avtomaticheskoye  Regulirovaniye  i  Upravlenlye  (Automatic 
Regulation  and  Control  —  a  collection  of  articles),  1962, 
pp  154-160  ( from  Referatlvnyy  Zhurnal  -  Avtomatlka  i  Radio- 
elektronika,  Wo  12,  ’Dec  62,12-2-93  yu) 

Using  the  example  of  a  guided  winged  rocket  (with  liguid-fuel  Jet 
engine  and  air-speed  stabilizer),  the  study  considers  a  five-dimensional 
autonomous  autcmtic  control  system  with  one  nonlinearity,  guided  by  an 
autopilot  with  rigid  feedback  and  three-dimensional  field  of  angular  con¬ 
trol,  angular  velocity,  pitching  moment  and  deviation  of  the  flight  al¬ 
titude  from  a  given  value.  A  finite  region  is  determined,  into  which 
each  trajectory  falls  after  a  fixed  launching  period,  which  is  independent 
of  the  trajectory,  provided  the  trajectory  was  in  this  region  only  at  the 
time  of  take-off.  That  region  is  also  determined  which,  in  the  case  of 
tJ  I,  contains  no  trajectories.  These  two  regions  afford  the  possibility 
of  determining  the  safety  limits  for  the  launching  of  the  rocket  and  the 
vibrational  limit  with  altitude  of  the  horizontally  flying  winged  rocket. 


4 9.  Longitudinal  Stability  of  Jet  Fighter  Autopilot  With  Time  Lag 

"Longitudinal  Stability  of  an  Aircraft  With  an  Autopilot  With 
Lag,"  by  V.  S.  Kislyakov;  Moscow,  Avtomaticheskoye  Reguliro¬ 
vaniye  i  Upravlenlye  (Automatic  Regulation  and  Control  —  a 
collection  of  articles),  1962,  pp  115-123  ( from  Referatlvnyy 
Zhurnal  -  Avtomatlka  i  RaAoelektronlka,  No  12,  Dec  62, 

12-2-195  ’f ) 

The  Krylov-Bogolyubov  asymptotic  methods  were  used  to  study  the  lon¬ 
gitudinal  stability  of  the  short-period  motions  of  an  aircraft  controlled 
by  an  autopilot,  with  time  lag  taken  into  account.  It  is  shown  that  the 
admissible  lag  value  (  Tadm)  of  the  autopilot  is  determined  by  the  values 
of  the  coefficients  Mz^  and  Rg*  which  determine  the  selection  of  optimum 
autopilot  transmission  ratios.  An  exoaple  analysis  for  the  estimated 
admissible  lag  time  of  a  Jet  fighter  indicates  that  the  accuray  of  an 
estimate  given  by  B.  3.  Razumikhin  (based  on  a  stability  study  by  Iya- 
punov)  is  low  by  coinpard  Son  with  the  accuracy  obtainable  by  the  Krylov- 
Bogolyubov  method. 
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"On  Computing  Accelerometers  With  Compensation  Forces,"  by 
L.  A.  Dmitrochenko;  Moscow,  Trudy  Moskovskogo  Aviatsionnogo 
Instituta  (Proceedings  of  the  Moscow  Aviation  institute). 

No  147,  19&2,  pp  51-61  (from  Referativnyy  Zhumal  -  Avtoma- 
tika,  Telemekhanika  i  Vychislitel 1  naya  Tekhnika,  No  I,  Jan  63, 

iaBT) 

Using  the  transducer  circuit  of  a  linear  accelerometer  as  an  ex¬ 
ample,  the  relationships  between  the  design  parameters  of  the  magneto¬ 
electric  mechanism  and  the  general  static  and  dynamic  characteristics 
of  the  transducer  are  investigated.  A  method  of  dampting  the  oscillations 
of  the  suspension  system  is  investigated;  a  principle  and  a  structural 
circuit  diagram  are  given  for  the  accelerometer,  and  formulas  are  derived 
for  computing  accelerometers  with  elastic  suspension  systems. 


51.  "Frequency  Relay"  Reported  By  Kazan'  Aviation  Institute  in  i960 

"A  Frequency  Relay,"  by  I.  Ye.  Mitrofanov;  Trudy  Kazanskogo 
Aviatsionnogo  Instituta  (Proceedings  of  the  Kazan'  Aviaiion 
Institute ) ,  No"  59 >  I960,  pp  81-96  ( from  Referativnyy  Zhumal  - 
Avtomatika,  Telemekhanika  i  Vychislitel' naya  Tekhnika,  No  1, 

Jan  63,'T  A  m -  - - 

A  description  is  given  of  a  frequecv  relay  (chR)  which  "fixes"  the 
frequency  characteristics  of  pulses  and  performs  a  number  of  other  func¬ 
tions  in  engineering.  The  relay  can  be  used  with  electron  tubes  and  thy- 
ratrons,  with  considerable  promise  shown  by  the  use  of  thyratrons  with 
cold  cathode.  The  relay  circuit  is  simple,  yet  has  a  wide  timing  range 
(partldularly  useful  when  the  use  of  resonance  divices  involves  diffi¬ 
culties)  and  a  sharp  resonance  curve.  Oscillograms  are  given  for  the  re¬ 
sponse  characteristics  of  the  relay,  and  circuit  analyses  are  provided 
for  the  conditions  where  both  tubes  conduct  and  when  only  one  conducts. 
The  results  of  the  experiments  and  the  calculations  based  on  derived  for¬ 
mulas  were  in  good  agreement. 
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;p^,  „  .. _ _  _ _ asssaati 

Factor  Limitations 


"On  Obtaining  Optimal  Processes  in  Second-Order  Dynamic  Sys¬ 
tems,"  by  A.  V.  Repnikovj  Trudy  Moskovskogo  Avlatslotmogo 
Institute,  No  147,  1962,  pp  27-34  (from  Referativnyy  Zhumal- 
AvtomatiSa,  Telemekhanlka,  i  Vychislitel'naya  Teklhnlka,  No  1', 

Jan  63,  1A233) 

The  problem  is  considered  of  designing  optimum  high-speed  processes 
in  dynamic  systems,  the  control  of  which  can  be  introduced  in  the  form 
q+2vq+a  =  0,  where  v  is  the  damping  factor  of  the  system.  In  real 
systems,  the  change  of  the  (damping  factor  is  limited  by  the  accuracy  of 
system,  the  parameters  of  the  energy  carriers,  the  saturation  of  the 
characteristics  of  the  elements,  etc.  It  is  assumed  that  the  coefficient 
v  (damping  factor)  is  limited  by  the  conditions  vm-t„  ^  v  s  'vmax'  whereby 

vmax  2  1* 

The  following  problem  is  posed:  When  limitations  are  placed  on  the 
damping  factor,  it  is  necessary  to  establish  an  optimum  process  of  ad¬ 
justment  which,  where  perturbation  exists  as  a  single  Impulse,  bas  no 
overshoot  and  occurs  in  the  shortest  possible  period  of  time. 

The  solution  is  obtained  by  the  phase -space  method  with  the  use  of 
correction  devices,  the  signal  of  which  is  formulated  not  with  respect  to 
speed,  but  with  respect  to  the  extremum  of  the  process  control  value.  To 
guarantee  an  optimum  process,  the  damping  factor  should  be  held  at  the 
limiting  value  and,  during  the  process,  be  changed  from  its  minimum  to  its 
maximum  value,  i.e.,  a  retuning  of  the  system  is  necessary.  It  is  shown 
that  the  optimum  lead  factor  is  unequivocally  determined  by  the  limiting 
value  of  the  damping  factor.  Functional  and  principal  circuit  diagrams 
are  given  for  a  cc  rrection  device  whi oh  will  guarantee  an  optimum  process . 
I/hen  a  time  lag  exists  in  the  correction  device,  the  lead  factor  has  to 
be  corrected  accordingly.  This  is  done  by  the  use  of  a  correction  factor 
expressed  by  the  given  time  lag  of  the  correction  device  and  the  limiting 
value  of  the  damping  factor.  When  diy  friction  exists  in  the  system,  the 
optimum  lead  factor  is  determined  not  only  by  the  limiting  values  of  the 
damping  factor,  but  also  by  the  extremum  of  the  process  control  value. 
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53.  Control-Action  Coupling  in  Systems  of  Combined  Servo  Control 


"An  Approximation  Method  of  Confuting  Control  Action  Couplings 
In  Systems  With  Combined  Control  Based  On  Incomplete  System 
Data,"  By  V.  G.  Terskov;  Trudy  MoBkovskogo  Aviatsionnogo 
Institute,  No  1  k6,  1962,  pp  71-91  (from  Referativnyy  Zhumal  - 
Avtomatika,  Telemekhanika  i  Vychislitel ' naya  Tekhnika,  No  1, 

Jan  63,  1A175) 

The  method  of  computing  and  designing  control-action  coupling  in 
systems  with  combined  control  is  most  suitable  for  the  modernization 
of  already  designed  and  operating  servo  systems.  Two  cases  are  considered 
here:  the  first  requires,  for  computing  the  coupling  operator,  a  know¬ 
ledge  of  the  Q-factors  for  the  speed  and  acceleration  of  the  master  sys¬ 
tem,  as  well  as  the  amplification  factor  of  that  part  of  the  direct  line 
extending  from  the  error  signal  to  the  input  point  of  the  perturbation 
signals.  It  is  shown  that  in  this  case  the  introduction  of  control- 
action  coupling  guarantees  increased  order  of  magnitude  of  the  astatism 
by  a  factor  of  four. 

The  second  case  of  computing  the  coupling  operator  requires  a  know¬ 
ledge  of  the  frequency  characteristic  of  the  closed  system  without  per¬ 
turbation  couplings,  the  system  Q-factor  with  respect  to  the  speed  and 
amplification  factor  of  that  part  of  the  direct  line  extending  from  the 
error  signal  to  the  input  point  of  the  perturbation  couplings.  In  this 
case,  the  introduction  of  control-action  coupling  guarantees  an  astatism 
of  the  system  no  lower  than  the  fourth  order  of  magnitude,  provided  the 
frequency  characteristic  is  nearly  flat  in  the  frequency  range  from  zero 
to  the  cutoff  frequency. 
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54.  Algorithm  for  Synthesis  of  Abstract  Automata 

"Certain  Problems  Involved  in  the  Synthesis  of  Abstract  Auto¬ 
mata,"  by  Ya.  M.  Barzryn'sh;  Uchennyye  Zapiaki.  Latvfyskiy 
Universitet  (Scientific  Reports.  The  University  of  Latvia), 

Vol  41,  1961,  pp  51-62  (from  Referativnyy  Zhurnal  -  Avtomatika 
1  Radioelektronika,  No  12,  Dec  62,  12-2-110  yu) 

For  the  synthesis  of  an  abstract  automation,  an  algorithm  is  given 
which  is  based  on  a  description  of  the  events  which  occur  in  finite  automata 
as  a  consequence  of  characteristic  subevents.  The  notion  of  thi.  "substont 
B"  is  introduced,  which  is  a  particular  generalization  of  the  notion  of 
the  finite  automation,  under  which  is  understood  an  object  with  finite 
number  a  si  of  states  b^, ....bj^  and  finite  number  n  s  1  of  inputs  x^, . ..,xn, 
whereby  certain  pairs  (x^,  b> )  have  such  a  property  that,  under  the  effect 
of  xjc,  the  substant  B  is  transformed  from  state  b^  to  state  b^  =  x^b^  (the 
transition  x^b^  occurs  in  B). 


55-  Attenuation  of  Transients  in  Synthesis  of  Control  Systems 


"On  One  Method  of  Synthesizing  Control  Systems,"  by  A.  I.  Moroz; 
Moscow,  Avtomaticheskoye  Begulirovaniye  i  Upravleniye  (Automatic 
Regulation  and  Control  —  a  collection  of  articles),  1962, 
pp  124-135  (from  Referatiynyy  Zhurnal  -  Avtomatika  1  Radioelektronika, 
No  12,  Dec  62,  12-2-70  ya) 

The  method  was  suggested  by  A.  M.  Letov  (not  further  identified). 
Having  a  system  of  differential  equations  describing  the  controlled  plant 


T)k  ®  V  't’ka  Tla  +  %  5  (k  =»  1, . . .  ,n) , 


where  Tjk  represents  the  generalized  coordinates  of  the  plant,  and  g is  the 
coordinate  of  the  controller  (the  coefficients  b^a  and  ink  are  assumed  to 
be  given),  and  given  the  initial  points  M°  (T]£,  Tfip,  T)°, ...,  5°),  It  is 
necessary  to  find  the  law  of  control  for  the  plant  in  such  a  way  that  the 
image  point  moves  from  the  initial  position  to  a  sphere  of  arbitrary  radius 
at  a  given  time  t*,  and  for  all  t  >t*  remains  inside  this  sphere. 
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It  is  shown  that,  when  the  system  is  adjoined  by  the  integral  of  the 
form  R2(  ?,  T) )  =  R§e"2  t,  where  R2(  5,  T|)  is  a  positive  function  which 
reverts  to  zero  only  at  point  (0,0)  and P  =  constant,  the  method  provides 
a  solution  of  the  system  whereby  the  image  point  in  the  phase  space  of 
the  variables  T)j_  +,  T)g. . .  ,T)n,  Amoves  to  the  axis  ?  =  0  and  remains  there, 
which  means  that  there  is  no  further  attenuation  of  the  transient  process, 
and,  consequently,  the  problem  is  not  solved. 

The  problem  is  solved  when  p is  a  function  of  §,  chosen  by  a  particular 
method,  and  the  initial  position  in  the  phase  space  is  selected  so  that 
l-o I  *  §fix*  In  the  case  |§0|  <  Cfjjjthe  transient  process  in  the 

closed  system  (plant-controller)  decays  more  rapidly  than  when  the  controller 
is  absent,  but  the  degree  of  this  attenuation  is  never  as  desired.  It  is 
shown  that,  if  R2(  5;  T))  is  chosen  fromthose  coordinates  which  return  to 
zero  not  only  at  the  origin  of  the  coordinates,  then,  by  selecting  P  =  const, 
the  degree  of  attenuation  can  be  made  as  large  as  desired;  consequently, 
in  this  case,  the  problem  posed  can  be  solved. 


5 6.  Frequency-Code  Telecontrol  System  for  Hoists  and  Cranes 

"Radio  Control  of  Hoisting  and  Transporting  Machines,"  by  Ye. 

Ya,  Grushko;  Trudy  Vsesoyuznogo  Nauchno-lssledovatcl'skogo 
Institute  Pod'hmno-Transpcrtnogo  Mashinostroyeniya  (Proceedings 
of  the  All-Union  Scientiffc-Research  Institute  of  Hoisting  and 
Transportation  Machine-Building,  VNIIPTMash),  No  1,  (12), 

1961,  pp  35-43  (from  Referatlvnyy  Zhumal  -  Avtomatika  i 
Radioelektronika,  Ho  12,  Dec  62,  12-2-128  n) 

VNIIFTMash  has  produced  what  it  calls  the  first  frequency-code  system 
of  telecontrol,  which  operates  with  a  one  voice-frequency  channel  imposed 
on  a  radio  channel.  It  was  found  that  controlling  cranes  by  radio  is  optimum 
with  a  frequency-modulated  signal  in  the  range  25-45  megacycles  per  second. 

The  operation  of  the  frequency-code  system  in  the  telephone  channel  (400- 
2,500  cycles  per  second)  afforded  the  possibility  of  using  for  the  radio 
control  a  commercial  radio  installation  with  a  uniform  frequency  characteristic 
in  this  range,  which  provides  an  output  signal  level  sufficient  for  operating 
a  telecontrol  receiver  with  nonlinear  distortions  not  in  excess  of  10 
percent.  The  shifting  of  the  voice  frequencies  in  and  out  of  the  radio 
spectrum  is  done  with  the  ZhR-4  radio  installation  used  for  dispatcher  service 
on  the  railroads. 
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57 •  Radiation  Thermometer  In  Automated  Industrial  Furn«f»oa 

"A  Radiation  Thermometer,”  by  I.  is.  Semikin,  V.  S.  Kostogryzov, 
ond  0.  L.  Taygankov;  Sbomik  Nauchnykh  Trudov.  Insiitut  Avtomatiki 
Qosplana  USSR  (Collection  of  Scientific  Works.  Thg  TniTm-iyf-c  nf 
Automation  of  the  State  Planning  Committee  Ukrainian  SSR),  Wo  2, 

I962,  pp  153-164  (from  Referativnyy  Zhuraal  -  Avtomatika  i 
Radioelelotronika,  No  12,  Dev  62,  12-2-53  k) 

A  description  is  given  of  an  instrument  used  to  measure  the  radiation 
heat  fluxes  in  automated  industrial  furnaces.  The  operating  principle  is 
the  measurement  of  the  temperature  drop  produced  at  a  thermistor  by  a  heat 
flow  fromthe  radiator  and  sensed  by  a  radiation  detector.  The  detector 
is  a  model  of  an  absolutely  black  body  in  thr  form  of  a  slot  in  the  wall 
of  an  opaque  hollow  body  insulated  on  the  outside  from  the  ambient 
medium.  The  detected  heat  flows  out  along  a  rod,  the  end  of  which  is 
cooled.  The  temperature  drop  at  the  rod  is  measured  by  a  differential 
thermocouple . 

It  Is  shown  that  the  electromotive  force  of  the  thermocouple  Is 
proportional  to  the  radiation  heat  flux,  and  the  error  resulting  from 
the  radiation  of  the  detector  into  the  ambient  medium  is  practically 
imperceptible. 

The  design  and  static  characteristics  of  the  radiation  thermometer 
and  the  equipment  used  to  study  it  are  described;  the  time  constant  of 
the  thermometer  is  determined,  and  a  description  is  given  of  the  method 
of  determining  the  influence  of  :the  cooling  conditions  on  the  indications 
of  the  thermometer,  and  of  determining  the  optimum  distance  from  the 
thermometer  to  the  heat -radiating  body. 


56.  Programmed  Control  With  Frequency  Separation  of  Channels  for  In- 
dustrial  Automation 


"A  System  of  Programmed  Control  With  Frequency  Separation  of 
Channels,"  by  V.  N.  Shadxin;  Moscow,  Avtomaticheskoye  Regulirovan- 
iye  i  Upravleniye  (Automatic  Regulation  and  Control  --  a  collec¬ 
tion  of  articles'),  1962,  pp  161-166  (from  Referativnyy  Zhurnal  - 
Avtomatika  i  Radloelektronika,  No  12,  Dec  62,  12-2-66  s) 

The  program  can  be  recorded  on  punched  cards,  punched  tape,  film, 
magnetic  drum  or  magnetic  tape,  the  latter  being  preferable.  The  record¬ 
ing  on  the  magnetic  tape  can  be  continuous  or  discontinuous  (pulsed),  the 
former  using  the  FM  principle.  Control  of  a  machine  tool  with  three  co¬ 
ordinates  on  tape  requires  a  recording  of  four  signals  (one  reference  or 
calibrating  and  three  operational).  Two  signals  are  required  to  control 
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the  maintenance  operations  (lubrication,  cooling).  The  signals  are  re¬ 
corded  by  mu]-titrack  recording  or  with  different  carrier  frequencies. 

The  operating  frequencies  range  within  400-500  cycles  per  second,  and  the 
carriers  within  1,300-5,000  cycles  per  second.  A  block  diagram  and  prin¬ 
cipal  circuit  diagram  are  given  for  the  programmed  control  system  with 
frequency  separation  of  channels. 

In  discussion  of  the  problems  of  accuracy  and  interference  stability, 
it  is  shown  that  greatest  accuracy  results  from  reducing  the  intermodula¬ 
tion  distortions  and  the  error  of  the  rotary  transformer,  and  increasing 
the  transmission  ratio  of  the  drive.  The  programmed  control  system  with 
I’M  and  frequency  separation  of  channels  is  recommended  for  the  control  of 
production  processes  in  industry  which  do  not  put  high  demands  cn  ac¬ 
curacy. 


59*  New  KM3S-7  Analog  of  the  Ukrainian  Computer  Center  Inconvenient  To 
Use 

"On  the  Solution  of  Problems  of  Structural  Mechanics  With  the 
Use  of  T-  and  Pi-  Equivalent  Circuits,"  by  K.  K.  Keropyan  and 
N.  IJ.  Kholmogorov;  Trudy  Rostovskogo  Inghenerno-Gtroitel*nogb 
Instituta  [Proceedings  of  the  Rostov  Engineering -Construction 
Institute],  No  23,  1961,  pp  87-101  (from  Referativnyy  Zhumal  - 
Avtoraatika,  Telemekhanika  l  Vychlslitel'naya  Tekhnika,  No  1, 

Jan  63,  1  E  299)  ' 

The  Computing  Center  of  the  Academy  of  Sciences  Ukrainian  SSR  has  pro¬ 
duced  a  new  analog,  called  the  EMSS-7,  which  is  used  at  present  for  the 
solution  of  rod  systems  problems  in  construction  engineering.  The  EMSS-J 
is  based  on  a  nonsyrametrical  Pi-circuit  analog  of  a  bent  rod;  studies 
have  shown,  however,  that  there  exists  one  class  of  problems  in  structural 
mechanics  which  cannot  be  solved  by  means  of  a  nonsymmetrical  Pi-circuit 
analog,  because  it  differs  so  from  the  mechanical  system.  Additional 
problems  are  cited,  which  can  be  solved  with  the  analogs  EM3S-1,  5,  6, 
and  7,  and  the  possibilities  of  using  these  analogs  are  examined.  Two 
circuits  which  stimulate  a  bent  rod  are  considered  to  establish  the  con¬ 
nection  between  T-  and  Pi-circuit  analogs;  Kirchoff  equations  are  used 
to  derive  formulas  for  the  conversion  of  the  parameters  of  T-circuits 
to  the  parameters  of  Pi-circuits  and  vice  versa.  It  is  pointed  out  that 
a  T-circuit  solves  a  complete  system  of  canonical  equations,  which  cover 
almost  all  the  problems  of  structural  mechanics.  It  is  also  shown  that 
the  analogs  EMSS-5  and  EMSS-6  have  broader  possibilities  than  the  new  ' 
EMGS-7.  The  case  of  a  restricted  torsion  of  caissons  is  analyzed  in 
detail,  and  results  are  given  of  an  experiment  conducted  with  the  EMSS-5 
and  ET35-7  analogs.  Representative  problems  were  solved  for  a  three-span 
parabolic  arc  under  bending  stress,  a  three-span  unflitched  beam  under 
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restricted  torsion,  and  a  three-section  thin-walled  shell  under  re¬ 
stricted  torsion.  An  analysis  of •  the  results  indicates  the  wider  range 
of  equivalent  T-circuits  and  the  inconvenience  in  using  the  EMSS-7 
analog  because  of  the  necessity  of  changing  the  scale.  A  comparison 
or  +he  different  analogs  indicates  that  the  EMSS-5  and  the  EMSS-6, 
provided  they  are  modernized,  are  preferable  to  the  newer  EMSS-7. 


60.  Analog  Study  of  Buckling  of  Cylindrical  Rods 

"Using  the  Electrical  Modeling  Method  To  Solve  the  Problem 
of  the  Buckling  of  Cylindrical  Rods,"  hy  L.  G.  Naumova  and 
G.  Yu.  Stepanov;  Moscow,  Doklady  4-y  Mezhvmovskoy  Konferentsii 
po  Prlmeneniyu  Fizicheakogo  1  Matematlcheskogo  Modelirova^iy  y 
Razlichnykh  Otraslyakh  Tekhnlki.  '  Sbornik  1  (Reports  of  the 
Fourth  Inter-VTJS  Conference  on  the  Use  of  Physical  and  Mathe¬ 
matical  Modeling  in  Various  Fields  of  Engineering.  Collec¬ 
tion  of  Articles  l),  19S2,  pp  71-81  (from  Referotivnyy  Zhurnal 
-  Avtomatlka  j  Radloelektronika,  No  12,  Dec"" 62,  32-1-115  ts) 

It  is  shown  that  the  solution  of  the  problem  of  the  buckling  of 
cylindrical  rods  of  a  given  cross  section  is  reduced  to  a  determination 
of  the  Saint  Venant  function  cp  and  to  the  solution  of  the  Dirichlet 
problem  for  the  function  ¥  ,  vhich  is  harmonically  conjugate  to  9. 

It  is  pointed  out  that  the  function  9  can  be  determined  by  conformal  trans¬ 
formations,  whereby  the  conformal  relationship  is  established  point  by 
point  by  means  of  electronic  modeling  on  a  simple  analog,  the  design 
and  operation  of  which  were  explained  by  G.  Yu.  Stepanov  at  the  May 
1957  conference.  The  method  of  computing  the  maximum  stresses  produced 
at  the  edges  is  discussed  for  the  case  of  a  rod  with  elliptical  cross 
section. 


6l.  Three  Types  of  Models  for  Determining  Current  Distribution  in  Steel 
Bath 

"Modeling  the  Distribution  of  Electrical  Current  in  the  Metal 
Bath  of  a  Large -Capacity  Steel-Melting  Furnace, "  by  P.  P. 
Cherdovskikh;  Moscow,  Doklady  *)— 6  Hezhvuzovskoy  Konferentsii  po 
Prineneniyu  Fizicheskogo  i  Hatematlcheskogo  Modelirovaniy  v 
Razlichnykh  Otraslyakh  Tekhniki.  Sbomik  1.  (Reports  of  the 
Fourth  Inter-VUZ  Conference  on  the  Use  of  Physical  and  Mathe¬ 
matical  Modeling  in  Various  Fields  of  Engineering.  Collection 
of  Articles,  l),  19*32,  pp  103-195  (from  Referativnyy  Zhurnal  - 
Avtomatlka  i  Radioelektronika,  No  12,  Dec  62,  12-1-125  d)  "~ 

For  the  study  of  the  distribution  of  current  in  the  metal  bath  of  a 
large -capacity  steel-melting  furnace,  a  method  is  given  which  is  based  on 
the  use  of  three-dimensional  metallic,  hollow,  and  two-dimensional  models. 
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This  affords  the  possibility  of  finding  the  approximate  values  of  the 
mudulus  and  phase  of  the  density  of  current,  voltage,  and  of  the  elec¬ 
tric  and  magnetic  fields  at  various  points  within  the  bath.  A  brief 
description  is  given  of  the  design  of  the  metallic  models,  and  an 
analysis  is  given  of  the  experimental  data  obtained.  The  characteris¬ 
tics  of  the  three  types  of  models  are  compared,  and  the  most  appropriate 
areas  of  use  of  each  are  discussed. 


62.  Electrical  Analog  of  Rod-Frame  System  With  Several  Degrees  of 
Freedom  *  "™  ’  '  “~ 


"Certain  Questions  Involved  in  the  Electrical  Modeling  of  the 
Problems  of  the  Statistics  of  Rod  Systems,"  by  V.  M.  Kondrat’yev; 
Trudy  Tashkentskoy  Instituta  Inzhenerov  Zheleznodoroahnogo  Trans - 
porta  (Proceedings  of  the  Tashkent  Institute  of  Engineers  of 
Railraod  Transport),  No  22,  1962,  pp  139-15^  (from  Referativnyy 
Zhurnal  -  Avtomatika  i  Radioelektronika,  No  12,  Dec  &>,  12-1-116 
shell) 

For  a  floating  frame,  an  electrical  circuit -analog  is  given  which  is 
based  on  active  f our-tenninal  networks  with  crossed  outputs;  the  condi¬ 
tions  of  similarity  are  formulated,  and  an  example  is  given  of  the  simu¬ 
lated  design.  Thp  possibility  io  demonstrated  of  producing  electrical 
analogs  of  floating  frames,  the  shorted  loops  of  which  have  several 
degrees  of  freedom.  It  is  pointed  out  that,  in  a  number  of  cases,  the 
equilibration  of  the  electrical  circuit  is  ouch  a  difficult  operation 
that  it  is  more  feasible  o  use  the  method,  of  deformations,  for  which 
ti/o  examples  are  illustrated. 


"Electrical  Modeling  of  the  Problems  of  the  Stability  of 
Plane  Rod  Systems,"  by  V.  M.  Kondrat'yev;  Ibid,  pp  121-133 
(Ibid,  12-1-3.17  n) 

For  a  compressed  rod,  the  basic  equations  are  given,  along  with  an 
equivalent  circuit  containing  an  active  T-shaped  four-terminal  network. 
Formulas  are  given  for  determining  the  parameters  of  this  four -terminal 
network,  into  which  negative  resistances  can  be  introduced  by  connecting 
up  an  additional  power  source.  Examples  are  given  to  the  electronic 
analogs  of  fixed  and  floating  frames.  An  approximation  method  is  given 
for  computing  the  stability  of  complex  fixed  frames,  and  a  two-step 
method  of  modeling  is  described  for  studying  the  stability  of  complex 
floating  frames. 
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63.  Structural  Occurrence  Pattern  of  Nouns  and  Verts  in  Georgian, 
Russian,  German  Texts 

"On  the  £ -Structure  of  the  Distribution  of  Intervals,"  by 
T.  G.  Gachechiladze,  G.  N.  Tsertsvadze,  andG.  B.  Chikoidze; 

Trudy  Instituta  FJlelctronikl ,  Avtomatiki  i  Telemekhaniki  AH 
GruzSSR,  (Proceedings  of  the  Institute  of  Electronics" 

Automation  and  Telemechanics,  Academy  of  Sciences  Georgian 

SSR) ,  No  2,  1962,  pp  3-15  (from  Refer at ivnyy  Zhurnal  -  Avtomatika 

i  Radioelektronika,  No  12,  Dec  62,  12-1-151  g) 

A  statistical  method  of  linguistic  analysis  is  suggested  which  is 
based  on  an  idea  of  V.  Yngve.  Specific  types  of  words  (in  the  given 
case,  nouns  and  verbs)  are  selected;  the  frequency  of  occurrence  of 
these  in  a  text  is  computed,  as  is  the  average  interval  between  them 
(i.e.,  the  number  of  words  of  another  class  separating  the  noun  from 
the  verb).  The  results  of  these  calculations  indicate  that  the  dis¬ 
tribution  of  nouns  and  verbs  is  not  random,  but  follows  certain  struc¬ 
tural  patterns.  The  presence  of  structure  (i.e.,  interdependences)  is 
detected  by  a  purely  statistical  method.  Statistical  data  are  given  on 
the  average  probability  of  encountering  a  noun  and  a  verb,  on  the  aver¬ 
age  length  of  the  intervals  noun-noun,  noun-verb,  verb-verb,  and  verb- 
noun  and  on  the  number  of  intervals  of  all.  four  types  ranging  in  length 
from  0  to  15  in  Georgian,  Russian,  and  German  texts. 
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64.  Mew  Pneumatic  Devices 


"Soviet  Scientists  Have  Succeeded";  Moscow  Komsomol 1 skaya 

Fray da,  ]6  Mar  63,  p  2 

Soviet  scientists  have  succeeded  in  developing  a  totally  new  class 
of  pneumatic  devices.  These  devices  have  no  distinct  parts.  The  per¬ 
formance  of  such  devices  is  based  on  the  interaction  of  air  jets. 

These  pneumatic  devices  were  created  under  the  direction  of  Prof 
K.  Zyzeman.  The  phenomenon  associated  with  these  pneumatic  devices 
is  called  "jet  technique." 

A  signal  in  such  devices  travels  at  a  velocity  close  to  sonic. 

This  affords  an  opportunity  of  building  computers  utilizing  jets  of 
air.  Creators  of  the  "Jet  technique"  consider  that  the  manufacture  of 
such  devices  can  be  fully  automated.  The  greater  part  of  such  devices 
can  be  simply  stamped.  Many  components  for  these  pneumatic  devices  can 
be  prepared  by  the  method  of  printed  circuits. 


65.  Automatic  Interpretation  of  Graphs  With  Aid  of  TV  Camera 

"Kinescope  Assists  Ural  Computer,"  by  I.  Klrpichnikova; 

Leningrad,  Pravda,  6  Mar  63,  p  4 

Seisraographic  and  medical  graphs  are  now  interpreted  automatically 
with  the  aid  of  a  television  camera. 

The  Television  Chair  of  the  Electrical  Engineering  Institute  of 
Communications  imeni  M.  A.  Bonch-bruyevech,  under  the  direction  of  Prof 
P.  V.  Shmakov  has  developed  a  device  for  interpreting  graphs  and  con¬ 
version  of  them  into  electric  pulses.  This  device  was  designed  by 
Docent  S.  A.  Plotnikov,  Chief  Engineer  V.  I.  Frolov,  and  Engineer  B.  S. 
Glybia.  This  device  can  operate  in  conjunction  with  the  computers  "Ural" 
or  BESM.  The  preliminary  manual  coding,  which  generally  required  from 
2  to  3  weeks,  can  now  be  performed  with  the  aid  of  this  television  device 
in  2  or  3  minutes. 

The  type  with  the  graph  is  attached  to  a  drum  rotating  with  a 
speed  of  liO0  revolutions  per  minute.  A  television  kinescope  tube  is 
facing  the  diagram.  A  beam  from  the  screen  is  directed  on  the  graph. 

When  the  beam  intersects  the  graph  on  the  drum,  the  reflected  light 
beam  excites  a  photo  cell  and  generates  an  electric  pulse,  which  is  fed 
to  the  computer. 
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This  new  television  installation  is  able  to  read  60  graphs  simu¬ 
ltaneously. 


66.  URAL-1  Aids  Research  of  Academy  of  Sciences  of  Kazakh  SSR 

"The  Most  Important  Scientific  Research  Work  of  the  Academy 
of  Sciences  of  the  Kazakh  SSR  in  the  Field  of  Heavy  Industry 
of  Kazakhstan,"  by  Academician  K.  I.  Satpayev,  President  of 
the  Academy  of  Sciences  of  the  Kazakh  SSR:  Alma-Ata,  Vestnik 
Akademli  Ifeuk  Kazakhskoy  SSR,  No  1,  Jan  63,  PP  16-18 

The  author  discusses  the  present  studies  on  mechanization  and  auto¬ 
mation  of  heavy  industry  being  made  by  the  Academy  of  Sciences  Kazakh 
SSR  with  the  aid  of  a  URAL-1  computer.  Several  unrelated  groups  are 
doing  this  work:  the  institutes  of  Mining,  Metallurgy,  Power  Engineer¬ 
ing,  Nuclear  Physics,  and  the  Alatysk  Mining  and  Metallurgical  Institute 
in  Ust' -Kamenogorsk .  Research  is  done  on  drilling  machines  and  excavators 
and  on  measuring  instruments  used  in  the  rolling  of  nonferrous  metals. 

In  the  Laboratory  of  Electronics  and  Automation  optimal  operating 
conditions  for  the  pulverizing  and  floatation  of  ores  are  determined, 
on  the  basis  of  which  automatic  equipment  will  be  built.  Automatic 
control  of  the  excavation  of  metals  from  ore  is  expected  to  increase 
the  yield  by  at  least  10$.  Another  field  in  which  the  Laboratory  of 
Electronics  and  Automation  is  active  is  that  of  drawing  wire  for  wire 
cables.  The  principles  used  in  simulation  of  such  operations  can  be 
applied  to  other  fields,  such  as  weaving  and  paper  production. 

The  author  complains  that  due  to  the  fact  that  the  Laboratory  of 
Electronics  and  Automation  is  under  the  Institute  of  Nuclear  Physics, 
the  results  of  its  investigations  do  not  receive  the  proper  considera¬ 
tion;  and  he  suggests  the  formation  of  a  new  Institute  of  Automation 
and  Mechanization  of  Heavy  Industry  of  the  republic. 


67.  Conversion  of  Geodetic  Data  From  Digital  to  Binary 

"Selecting  the  Type  of  Converter  for  a  Coding  Theodolite," 
by  Yu.  N.  Starodumov;  Moscow,  Geode ziya  1  Kartografiya, 

No  1,  Jan  63,  pp  22-26 

The  article  concerns  a  device  called  a  "coding  theodolite"  for  the 
conversion  of  geodetic  data  from  digital  to  binary  form  for  processing 
on  a  computer,  the  most  suitable  being  the  MINSK.  The  feature  which 
distinguishes  the  equipment  described  from  a  conventional  theodolite  is 
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the  means  of  representing  angular  measurements.  Instead  of  a  dial, 
graduated  in  degrees  and  minutes  of  arc,  there  is  a  disc  containing 
openings  consisting  of  arcs  of  concentric  circles.  These  are  arranged 
in  such  a  manner  that  a  line  dr aim  from  the  center  of  the  disc  to  the 
circumference  cuts  a  configuration  of  openings  corresponding  to  a  binary 
number  which  can  be  equated  to  the  angle  between  this  line  and  an  arbi¬ 
trary  reference  line. 

The  key  step  in  the  physical  process  of  conversion  consists  of 
passing  energy  through  the  disc  from  a  source  to  a  sensor.  There  are 
several  methods  for  doing  this:  magnetic,  contact,  photoelectric,  and 
capacitive.  Of  these,  the  photoelectric  method  has  been  found  to  be  the 
most  satisfactory. 

Accuracy  is  determined  by  the  number  of  concentric  circles  in  the 
disc,  as  represented  by  the  arcs.  For  example,  16  would  divide  the 
circle  into  21S  *  65,536  sections,  or  about  20"  of  arc  per  section. 

Due  to  the  particular  configuration  of  the  arcs  necessary  for  binary 
representation  of  the  angular  data,  a  slight  angular  variation  can  result 
in  an  error  of  l80°  in  the  binary  equivalent,  simply  by  the  interchange 
of  a  0  and  1  in  the  highest  positon  of  the  binary  number.  Several 
methods  exist  to  eliminate  this  ambiguity,  the  most  satisfactory  being 
one  in  which  the  electronic  equipment  determines  the  figure  (0  or  l)  in 
some  position  by  talcing  into  account  the  value  of  the  figure  in  the  pre¬ 
ceding  position. 


68.  Solution  of  Problems  of  Oil  Well  Interference  by  Monte  Carlo  Methods 

"Solution  of  Planar  Filtration  Problems  by  a  Monte  Carlo 
Method,"  by  M.  I.  Shvidler;  Moscow  Izvestlya  Akademii  Kauk 
SSSR,  Otdelenlye  Tekhnicheskikh  Hauk:  Mekhanlka  i  Mashino- 
ye.ilye ,  Wo  1,  Jan-Feb  63,  pp  141-145 

The  author  states  the  problem  as  follows: 

"The  basic  problem  of  oil  well  interference  in  regions  of  sufficiently 
complex  cross  section  is  often  solved  by  difference  methods.  In  this 
case  a  small  increment  in  the  geodetic  grind  involves  a  system  with  a 
large  number  of  algebraic  equations.  Calculations  show  that  in  the  ap¬ 
proximation  of  contours  of  oil  wells  in  a  geodetic  cross  section  grid 
the  number  of  equations  in  the  system  can  reach  10io  or  more.  Obviously, 
the  solution  of  a  system  with  such  a  quantity  of  equations  is  a  practical 
impossibility.  At  the  same  time,  in  a  majority  of  cases  only  some,  rather 
than  all,  of  the  variables  need  be  known.  In  ordinary  methods  for  the 
solution  of  such  systems  (iterations,  elimination  of  variables,  etc.)  it 
is  necessary  to  find  the  complete  solution,  which,  for  a  large  number  of 
unknowns  and  the  usually  slow  convergence  of  the  methods,  presents  consi¬ 
derable  difficulty. 
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"Therefore,  in  modern  practice  for  solutions  of  problems  of  oil 
well  interference,  difference  methods  are  used  in  modified  fora.  The 
wells  are  replaced  by  points  in  which  the  original  differential  equation 
is  approximated  in  such  a  manner  that  the  solution  of  the  modified  sys¬ 
tem  in  the  approximating  geodetic  grid  in  the  vicinity  of  the  wells 
coincides  with  the  solution  of  the  unmodified  system.  Naturally,  such 
an  approach  allows  a  considerable  decrease  in  the  number  of  equations  in 
the  system.  Checking  shows  that  the  accuracy  attained  by  evaluating  the 
output  of  the  vellsand  the  pressure  at  points  sufficiently  removed  from 
the  wells  is  completely  satisfactory  for  practical,  and  often  theoretical 
purposes.  Such  a  system  is  called  ’effective."' 

In  this  paper  Monte  Carlo  methods  are  suggested  for  the  solution 
of  effective  systems.  Numerical  examples,  suitable  for  solution  on  a 
URAL-1  digital  computer  with  a  "random"  number  sensor,  are  considered. 


69.  Precise  Operating  Equations  of  Digital  Differential  Analyzer 

"The  Question  of  More  Precise  Operating  Equations  of  a  Digital 
Differential  Analyzer"  (presented  on  15  July,  I961,  by  Academi¬ 
cian  Sh.  Ye.  Mikeladze),  by  R.  G.  Devdariani,  Tbilisi  State 
University;  Tbilisi,  Soobshchenlya  Akade.mil  Nauk  Gruzlnskoy 
SSR,  Vol  29,  No  5,  Nov  pp  513-520 

The  article  presents  general  equations  for  the  contents  of  the 
integrator  register  of  a  digital  differential  analyzer  and  for  the  out¬ 
put  signal,  for  increments  of  an  independent  variable  ±1.  In  these 
equations  Yi  is  taken  to  be  the  product  of  the  algebraic  quantities 
Yi  and  dXj_,  in  connection  with  which  a  new  concept  of  machine  comple¬ 
mentary  arithmetic  is  introduced. 

The  contents  of  a  register  R  and  the  output  signal  dzf  are  given 
by  the  equations  Ri  =  Rj-j  +  Yf  dxt  and  dz^  3  -  %  +  Yf  dxj_,  where 

Rj_  is  the  contents  of  register  R  after  the  i-th  step  of  Integration, 
and  dzj_  is  the  output  signal  for  that  step. 

A  table  is  given,  showing  the  contents  of  registers  and  output 
signals  after  successive  steps  of  integration. 
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70.  Digital  Processing  of  Measured  Data 

"Equipment  for  Digital  Processing  of  Measured  Data,"  by  A.  M. 

Bogomolov  and  V.  P.  Petrov;  Moscow,  Prlborostroyeniye 1  No  10, 

Oct  62,  pp  11-13 

In  view  of  the  fact  that  there  are  28  different  voltage  levels  in 
output  signals  of  measuring  instruments  used  in  centralized  control 
systems,  the  authors  suggest  some  unification  of  measuring,  instruments, 
the  nonlinearity  in  the  converter  cannot  be  immediately  removed.  They 
classify  digital  processing  of  nonlinear  data  as  follows: 

1.  By  the  type  of  nonlinear  data  —  true  values  iu  the  converter 
and  corrections  in  the  converter 

2.  By  the  type  of  nonlinear  approximation  —  equal  or  unequal 
steps  in  the  approximation  in  the  converter 

3-  By  the  method  of  presenting  the  nonlinear  data  —  full  values 
or  incremented  values  in  the  converter 

4.  By  an  analog,  digital,  and  counter  indicator  in  the  converter. 

A  method  of  binary  coding  is  presented ,  whereby  the  measured  data 
in  digital  form  is  converted  to  analog  form  and  then  reconverted  to  digi¬ 
tal  fora.  The  final  result  y  is  obtained  from  a  linear  equation  of 
the  fora 

y  ■  b  +  kx  si  +  kg  s8  +  . . .  +  k„,.i  sH_i  +  k  l, 

where  b  is  the  value  corresponding  to  the  code  in  the  initial  setting 
of  the  counter  used  in  the  apparatus;  ki  ,  ks  ...,  kH  are  coefficients 
of  conversion  for  the  1st,  2d,  ...  nth  intervals;  s*  ,  se  ,  ...,  sN 
are  the  widths  of  the  1st,  2d,  . . . ,  nth  intervals  compatible  with  the 
conversion  of  the  scale;  i  is  the  increment  of  the  input  quantity  X. 
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71.  Determination  of  Parameters  in  Control  Systems  by  Analog  Computers 

"Use  of  Analog  Computers  for  the  Experimental  Determination  of 
the  Parameters  of  Dynamic  Links,"  by  V.  M.  El'yasberg,  Lenin¬ 
grad  Electrotechnical  Institute  imen  V.  I.  Ul’yanov  (Lenin); 
Leningrad,  Izvestlya  Vysshikh  Uchebnykh  Zavedeniy;  Priborostro- 
yeniye,  Vol  S,  No  I,  196 3  j  PP  3^-46 

A  method  is  described  for  using  analog  computers  for  the  experimental 
determination  of  parameters  of  linearized  dynamic  links  in  an  automatic 
control  system.  The  method  is  based  on  the  reproduction  by  a  computer 
of  a  given  polynomial  in  t. 
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72.  Invariance  of  Automatic  Control  Systems 

"Information  Conditions  for  the  Invariance  of  Linear  Automatic 
Control  Systems"  (presneted  by  Academician  B.  U.  Petrov  on 
23  July  1962),  by  I.  D.  Kochubiyevslciy  and  G.  M.  Ulanov;  Moscow, 
Dokladv  Akademli  Nauk  SSSR,  Vol  148,  No  6,  21  Feb  63,  pp  1268- 
1270 

T'1  the  article  an  attempt  is  made  to  relate  the  theory  of  information 
and  statistical  optimization  to  the  determination  of  conditions  of  in¬ 
variance.  Information  conditions  for  the  invariance  of  automatic  control 
systems  are  considered. 

In  General,  an  automatic  control  system  can  be  considered  as  a 
system  for  the  transformation  of  information.  Expressions  for  the 
frequency  characteristics  are  found  for  a  two-channel  system. 


73*  Logic  Algebra  of  Multita  Circuits 

"The  Logic  Algebra  of  Multitact  Circuits,"  by  E.  Yakubaytis, 
Institute  of  Electronics  and  Computer  Engineering,  Academy 
of  Sciences  of  the  Latvian  SSR;  Riga,  lavestlva  Akademli  Nauk 
Latviyskoy  Son ,  No  11,  1962,  pp  35-40 

A  method  for  describing  a  multitact  circuit  i3  considered  which  is 
based  on  an  algebraic  transformation  of  a  switching  function,  expressed 
as  Akt  (t)  =  A*,  (t  -  T  ),  (t  ^“).  Ak  is  the  input  signal  from  the 
initial  time  to  the  moment  of  switching.  A*T  is  the  output  signal  after 
svi telling,  t  is  the  tine  at  the  moment  of  switching. 

Several  examples  of  switching  circuits  are  given,  showing  various 
uses  of  AND,  OR,  and  NOT  logical  operations. 


Electrical  Engineering 


74.  High-Frequency  Rotary  Electric  Generator 

"Rotary  Electric  Generator  of  Ultrasonic  Frequencies,"  by 
L.  F.  Kolomeytsev;  Novocherkassk,  Izvestiya  Vysshlkh  Uchebrykh 
Zavedeniy ,  Elelrtromekhanika ,  Ho  1,  Jan  63,  pp  132-133 

\  t -iree-phace  rotary  electric  generator  producing  sinosoidal  current 
with  a  frequency  of  30  kilocycles  was  designed  and  built  at  the  Chair  for 
Electric  Machines  and  Apparatus  of  Novocherkassk  Polytechnic  Institute. 
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Tliis  generator  is  intended  to  supply  power  to  fast-operating  computers, 
built  with  ferrite-diode  elements.  This  generator  was  tested  for  a 
period  of  2,000  hours  and  proved  to  be  superior  to  tube  generators. 

The  rotor  of  the  generator  is  300  millimeters  in  diameter  and  is  60 
millimeters  long.  Voltage  output  of  the  generator  is  180  volts.  It 
was  shown  that  such  rotary  electric  generators  can  compete  with  tube 
generators  in  a  frequency  range  from  10  to  30  kilocycles. 


75 .  Transistorised  Frequency  Converter 

"Analysis  of  Transistorized  Frequency  Converter  With  Biased 

Intermediate  Transformer,"  by  I.  F.  II' inskly,  Moscow 

Power  Engineering  Institute;  Moscow,  Elektrichestvo,  No  2, 

Feb  63,  pp  38-26 

Transistorized  converters  of  dc  voltage  into  rectangular  ac  voltage 
are  used  to  regulate  speed  of  electric  motors  by  varying  the  frequency  of 
applied  voltage.  Such  conversion  of  dc  voltage  into  controlled  frequency 
ac  voltage  is  best  attained  with  the  aid  of  converters  having  biased 
switching  elements.  This  type  of  converter  permits  varying  the  frequency 
in  wide  ranges  independent  of  the  supply  voltage  for  a  rather  low  level 
of  input  signal. 

Both  Soviet  and  foreign  literature  has  very  little  information  on 
the  characteristics  of  converters  with  biased  switching  elements.  Such 
a  converter  consists  of  an  output  transformer  with  three  windings,  two 
transistors  and  tiro  biased  switching  transformers  each  with  four  windings. 
The  saturable  switching  transformers  have  a  core  with  rectangular  hysteresis 
loop.  The  frequency  of  oscillations  is  determined  by  the  saturation  time 
of  the  core.  Such  type  of  converter  permits  to  vary  frequency  in  a  range 
from  50  to  8,000  cps;  however,  the  characteristics  remain  practically  linear 
only  in  the  frequency  range  from  50  to  1,300  cps. 

Such  frequency  converters  with  intermediate  biased  transformers  are 
suitable  for  motor  speed  control  based  on  the  principle  of  varying  the 
supply  frequency. 
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7 6 .  Static  Frequency  Converter  for  Speed  Control  of  Induction  Motors 

"Static  Frequency  Converter  Based  On  Semiconductor  Power  Triodes 
for  Controlline  the  RH4  of  Induction  Motors , "  by  A.  S.  Sandler 
and  R.  S.  Sarbatov;  Trudy  Moskovskogo  Energeticheskogo  Instituta 
(Proceedinea  of  Moscow  Poorer  Engineering  Institute),  No  38,  1962, 

PP  58-71  (from  Referatlvnyy  Zhurnal  -  Avtomatika  i  Radioelektronika , 

No  12,  Dec  62,  12-2-21  s) 

The  converter  described  consists  of  a  control  power  rectifier,  a  three 
phase  inverter  and  an  inverter-control  system  containing  two  stabilized 
DC-voltage  sources.  The  control  power  rectifier  consists  of  a  three-phase 
autotrans former  and  silicon  rectifier  assembled  as  a  three-phase  bridge 
circuit.  The  semiconductor  inverter  is  made  up  of  three  single-phase 
bridges,  the  main  branches  of  which  are  connected  with  the  power  rectifiers 
and  the  diagonals  to  the  primaries  of  the  output  transformers.  The  control 
system  includes  the  power  source,  two-triode  shaper,  ring  counter  with 
ferrite  toruses  with  pronounced  squareness  of  the  hysteresis  loop,  repeater 
(six-phase  pulse  amplifier),  and  output  oscillator. 


77-  60th  Birthday  of  Professor  Rubinshteyn 

"Yakov  Moiseyevic.  Rubinshteyn";  Moscow,  Elektrichesklye 

Stantsii,  Mo  1,  Jan  63,  p  91 

Doctor  of  Technical  Sciences  Professor  Rubinshteyn  was  born  in 
November  1902.  At  present  he  heads  the  Turbogenerator  Laboratory  of  the 
All-Union  Heat  Engineering  Institute  and  directs  important  works  on  test¬ 
ing  new  powerful  generator  units.  Professor  Rubinshteyn  has  published 
more  than  kO  scientific  works.  For  several  years  he  has  been  a  member 
of  the  State  Committee  for  Automation  and  Machine  Building. 


78.  Geothermal  Power  Plant  in  Far  North 

"Electric  Station  on  a  Volcano";  Sovetskaya  Latviya, 

lk  Feb  63,  p  k 

A  group  of  Soviet  scientists  has  just  returned  to  Moscow  from  an 
expedition  to  Chukotka  where  it  studied  the  possibility  of  building  an 
electric  power  plant  utilizing  heat  from  an  active  volcano  located  in  the 
region  of  the  Yuzhno-Anyuyskiy  Khrebet  [South  Anyuyskiy  Ridge]. 

The  scientists  have  concluded  that  such  a  power  plant  is  quite 
feasible. 
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79.  Novovoronezhskaya  Atomic  Plant  Is  Approaching  Completion 

"In  the  Soviet  Union";  Moscow,  Bra  via ,  17  Feb  63,  p  6 
Intensive  construction  operations  are  going  on  at  the  Novovoronezh- 
skaya  Atonic  Power  Plant  in  an  effort  to  complete  the  first  section  of 
the  plant  located  on  the  Don  River  during  the  fifth  year  of  the  Seven- 
Year  Plan. 


80.  Czechoslovak  Studies  of  New  Energy  Sources 

Prague,  Technickv  Tydenik,  No  11,  13  Mar  63,  p  3 

The  Division  for  Electromechanical  Sources  of  Current  (Oddeleni 
elektrotaechar.ickysh  zdroju  proudu)  of  the  Institute  of  Polarography  of 
the  Czechoslovak  Academy  of  Sciences  in  Prague  is  conducting  research 
on  new  sources  of  energy.  Actual  research  is  being  done  on  fuel  cells 
in  which  direct  conversion  of  chemical  energy  into  electrical  energy 
takes  place.  Economical  and  noiseless  operation  of  such  cells,  not 
accompanied  by  any  wastes,  would  offer  important  potentials  for  use, 
particularly  in  transportation.  The  Kralovo  Pole  Machine  Works  in  Brno, 
the  "Bateria"  (Battery)  Enterprise  in  Slany,  and  the  First  Five-Year  Plan 
Plant  in  Sumperk  are  cooperating  in  the  research.  (FOR  OFFICIAL  USE  ONLY. 
COPYRIGHT  1963) 


Measuring  and  Recording 


8l.  Airborne  Instrument  Automatically  Records  Ground  Relief 

"Instrument  for  Automatically  Recording  Local  Relief  From 
an  Airplane  During  Aerogeophysical  Surveys,"  by  V.  F.  Davydov, 

East  Siberian  Petroleum  Geophysics  Trust;  Moscow,  Razvedka  i 
Okhrana  Nedr,  No  1,  Jan  63,  pp  52-55 

Details  on  an  improved  aneroid  altimeter  which  makes  use  of  a  recording 
galvonometer  for  readings  of  absolute  altitude  are  given.  This  instrument 
and  a  recording  radioaltimeter  were  employed  to  obtain  true  and  absolute 
altitudes  of  the  height  of  an  airplane  in  topographic  surveys.  A  block- 
diagram  of  the  instrument  and  a  figure  showing  topographic  profiles  of  the 
relief  of  a  locality  are  shown. 
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82.  New  Precision  Clock 


"Timekeeper,"  by  V.  Shcherbakov;  Ashkhabad,  Turkmenskaya 

Iskra,  29  Jan  63,  p  4 

Feodosiy  Fedchenko,  on  associate  of  the  All-Union  Scientific 
Research  Institute  of  Physi cote chni cal  and  Radio  Engineering  Measure¬ 
ments,  has  designed  the  first  Soviet  clock  designated  AChF-3.  This 
cloak  is  ten  times  more  accurate  than  its  counterpart  abroad.  The 
error  cf  this  clock  is  only  one  to  two  tenths  of  a  millisecond  per 
day.  The  clock  is  rather  small.  In  an  evacuated  steel  envelope, 
a  pendulum  swings  on  a  shock-compensated  suspension.  Such  a  suspen¬ 
sion  eliminates  any  effect  of  either  seismic  or  man-made  vibrations 
on  the  accuracy  of  the  clock,  A  miniature  battery,  of  the  size  of  a 
5- kopeck  coin,  will  supply  power  to  the  clock  for  2  l/2  months. 

This  new  AChF-3  astronomical  clock  will  be  widely  used  in  lab¬ 
oratories  and  abservatories . 


83 •  Var table -Inductance  Transducer  Registers  Two  to  Five  Microns 
Without  Amplifier 

"Switching  and  Structural  Arrangements  of  Inductive  Transducers," 
by  R.  A.  Gubanov  and  V.  A.  Bur'yan,  Nauehnyye  Zapiski.  Odesskly 
Folltekhnicheskly  Instltut  (Scientific  Reports.  The  Odessa 
Polytechnic  Institute),  Vol  47,  1962,  pp  70-78  (from  Referativnyy 
Zhurnal-Metrologiya  i  Izmerltel' nar/u  Teknika,  No  2,  Feb  “6 3,  2.32*49) 

Transducers  designed  by  the  authors  are  described.  Unlaminated, 
machined  magnetic  circuits  are  used  which  are  fed  by  50-cycle  industrial 
power  supply  or  from  a  transformer  vith  frequencies  of  200,  400,  or  800 
cycles  per  second.  To  eliminate  misalignment  of  the  armature  as  a  result 
of  free  play,  the  armature  is  provided  with  an  elastic  mount  consisting 
of  two  phosphor  bronze  diaphragms.  These  transducers  can  measure  changes 
of  position  as  small  as  2-5  microns,  using  a  scale  with  100  graduations, 
without  the  use  of  an  amplifier. 

Designs  are  also  described  of  flat  transducers  used  as  the  sensing 
elements  of  small  manor, leters ,  differential  manometers  and  flow  meters, 
and  transducers  only  10  millimeters  in  size  for  measuring  in  difficulty 
accessible  places. 
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84 •  Reversing  Nozzle-Valve  Controller  for  Marine  Gas  Turbine  Engines 

"On  the  Determination  of  the  Discharge  Characteristics  of  a 
'Nozzle-Valve' -Type  Control  Mechanism,"  by  S.  B.  Aksel'rod, 
Irformatsionvy  Shoraik.  Tsentral'nvw  Ilauchno-issledovatel'  - 
sidy  Institut  Iforskono  Flota  f Information  Collection.  The 
Central  Scientific-Research  Institute  of  -the  Maritime  Fleet), 

No  64,  1961,  pp  27-31  (from  Egg :rativnw  Zhumal— Motrologiva 
i  Izmerltel'naya  Tckhnikn.  No  2,  Feb  63,  2.32.552) 

The  force  and  discharge  characteristics  are  considered  for  a 
"No zzel- valve"  type  controller  for  the  case  of  a  reversal  of  the  dir¬ 
ection  of  low  of  a  liquid  (inside  the  nozzle.  These  elements  are  used 
for  a  number  of  regulations  in  marine  gas-turbine  engines.  A  experi¬ 
mental  apparatus  is  described  for  recording  the  discharge  characteristics 
of  a  plan  nozzle  with  2-millimetcr  radius,  and  the  dependence  of  the 
discharge  factor  of  the  element  on  the  distance  between  nozzle  and  valve 
discussed. 


85 •  Improving  Frequency  Characteristics  of  Hydraulic  Transducers 

Method  of  Studying  and  Means  of  Improving  the  Frequency 
Characteristics  of  Transducers  for  Hydraulic  Measurements," 
hy  D.  B.  Radievich,  Byulleten’  Hauchno-teluiicheskoy  Inform - 
atsii.  Vscso?mznyy  Proycktno-izyskatel1 skly  i  ITauchno- 
issledovatel’skly  Instltut  "Gldroproyekt’1  (Scientific  Inform- 
atlon  Bulletin.  The  All-Union  Planning-Experimental  and 
Scientific-Research  Institute  "Gldroproyekt"),  No  12,  1961, 

PP  67-71  (from  Rcfcrativnyy  Zhumal  —  Metrologiya  i 
Izraeritel'naya  Teliraika,'  Ho  2,  Feb  63.  2.32.510) 

An  experimental -theoretical  method  is  described  for  determining 
the  steady-state  and  phase  characteristics  of  tranducers  with  elastic 
sensing  elements.  The  transducer  is  considered  a  linear  oscillatory 
system.  The  solution  of the  differential  equation  of  the  forced  steady- 
state  oscillations  of  such  a  system  for  a  sinusoidal  perturbating  force 
has  the  form 


udin  "  ust  *  U  (  6  )  sin  [2TTft  +  9  (  6  )1> 

where  U(6)  and  cp  (5)  are  the  frequency  and  phase  characteristics  of  the 
transducer,  respectively,  which  are  determined  by  the  natural  frequency 
and  damping  decrement  of  the  transducer.  The  latter  value  may  be  deter¬ 
mined  experimentally  by  recording  the  damping  natural  osicillations  of  the 
transducer.  In  designing  the  metering  element,  it  is  well  to  strive  for 
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a  larger  damping  decrement  in  order  to  widen  the  range  of  operating 
frequencies.  The  method  provides  a  means,  without  resorting  to  dynamic 
calibration,  of  determining  precisely  the  frequency  range  in  which  the 
characteristics  of  the  transducer  are  admissibly  divergent  (the  phase 
characteristic  remaining  linear);  of  estimating  the  influence  on  the 
frequency  characteristic  of  various  factors,  including  mechanical 
damping;  and  of  determining  the  frequency  characteristics  of  electrical 
converters  (with  frequency  correction)  used  to  improve  the  dynamic 
properties  of  metering  elements. 


86.  Temperature  Error  in  Ultrasonic  Flowmeters 

"The  Temperature  Errors  and  the  Calculation  of  Certain  Para¬ 
meters  of  Ultrasonic  Flowmeters."  by  0.  I.  Birger  and  N.  I. 

Brazhnikov,  The  Design  Office  for  Automation  in  Nonferrous 
Metallurgy  (Tovetmetavtomatika) ,  Moscow;  Moscow,  Akusticheskiy 
Zhurnal,  Vol  9,  No  1,  Jon/Mar  63,  pp  5-9. 

Purely  temperature  errors  are  considered  in  the  case  of  ultrasonic 
flowmeters  designed  on  the  basis  of  a  phase  diagram  with  refraction.  On 
the  basis  of  this  diagram,  a  choice  of  material  can  be  made  for  the  sound 
conductors,  and  certain  transducer  parameters  can  be  computed  for  the 
purpose  of  reducing  the  temperature  error  and  providing  a  satisfactory 
temperature  compensation.  Stainless  steel  IKhl8N9T  and  aluminum  provide 
excellent  temperature  compensation,  but  sharply  reduce  the  sensitivity  of 
the  transducer,  whereas  certain  plastics  provide  good  transducer  sensitivity 
but  poor  temperature  compensation. 


87.  Electro-Acoustic  Converter  of  Temperature 

"Electro-Acoustic  Converter  of  Temperature  Into  Frequency,"  by 

V.  V.  Kovalevskaya  and  V.  K.  Potapkin;  Moscow,  Proborostoyeniye, 

No  2,  Feb  63,  pp  11-13 

The  described  device  utilizes  a  method  of  converting  temperature  into 
frequency  which  is  based  on  acoustic  resonance.  This  electro-acoustic 
converter  of  temperature  consists  of  an  acoustic  resonator  which  acts  as 
a  sensing  element,  a  microphone  and  telephone  which  converts  sonic 
oscillations  into  electrical  and  vice  versa,  and  en  amplifier. 

A  section  of  cylindrical  pipe  closed  on  both  ends,  in  which  longitudinal 
sonic  waves  are  excited,  forms  the  simplist  kind  of  acoustic  resonator. 
Conditions  for  the  resonance  are  such  that  the  length  of  the  tube  should 
accommodate  a  full  number  of  half  waves.  Under  these  conditions,  a  standing 
wave  originates  in  the  tube  with  nrer.qn.re  loons  and  veloci+-'r  nodes  e.t  the 
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ends,  so  that  the  pressure  at  the  microphone  will  be  at  its  maximum.  An 
acoustic  resonator,  together  with  the  radiator  and  receiver  of  the  sound, 
can  be  looked  upon  as  a  passive  quadripole,  coefficients  of  which  are  a 
function  of  the  frequency. 

The  acoustic  resonator  is  connected  to  the  circuit  of  the  amplifier 
positive  feedback  and  acts  as  a  frequency-dependent  circuit  of  the  electronic 
oscillator.  Frequency  of  the  generator,  which  is  determined  by  the  resonance 
frequency  of  the  acoustic  resonator,  is  a  function  of  the  temperature. 

A  model  of  such  an  electro-acoustic  converter  designed  for  temperature 
ranges  from  -50  to  +50  degrees  centigrade,  is  intended  for  meteorological 
purposes. 

In  this  temperature  converter,  a  three-stage  transistor  amplifier 
incorporating  transisters  P-lh  with  direct  coupling  between  the  stages 
was  used,  thus  eliminating  the  need  for  electrolytic  capacitors. 

Amplifier  stability  in  a  wide  temperature  rage  is  ensured  by  introducing 
a  strong  negative  feedback.  The  amplifier  characteristics  are  as  follows: 
voltage  amplification  factor  is  25,  phase  shift  is  less  than  6  degrees, 
power  consumption  is  30  milliwatts,  and  over-all  volume  of  the  instrument 
is  36  cubic  centimeters. 

Random  errors  caused  by  changes  of  resonator  and  amplifier  parameters 
should  not  exceed  0.2$  for  a  well-designed  instrument. 

An  electro-acoustic  temperature  converter  vith  a  resonator  165 
millimeters  long  was  designed  and  tested  at  the  Institute  of  Electro- 
Mechanics,  Academy  of  Sciences  USSR. 

The  converter  sensitivity  at  0°C  was  1.8  cycles  per  degree  centigrade. 

The  described  temperature- to- frequency  converter  is  simple  in  construc¬ 
tion  and  is  highly  reliable.  Depending  on  the  size  of  the  resonator  and 
characteristics  of  the  microphone,  the  converter  can  operate  in  a  frequency 
range  from  500  to  5,000  cycles  per  second  with  a  sensitivity  from  one  to 
9  cycles  per  degree  centigrade.  The  drawback  of  this  converter  is  its 
considerable  thermal  constant  and  difficulty  in  measuring  temperature  at 
a  single  point . 


88,  Bismuth  Transducer  Utilizes  Gauss  Effect  To  Measure  Magnetic  Induction 

"An  Instrument  With  Bismuth  Transducer  for  Measuring  Magnetic 
Induction  With  the  Use  of  the  Gauss  Effect,"  by  G.  I.  Lyubchenko, 

Sbornik  Trudov  Instituta  Elektrotekhniki  AM  USSR  (Collection  of 
Works  of  the  Institute  of  Electrical  Engineering,  Academy  of 
Sciences  Ukrainian  SSR),  No  15,  I96I,  pp  107-110  ( from  Referativnyy 
Zhumal- -Metrologiya  i  Izmeritel'naya  Tekhnika,  No  1,  Jan  63,  1.32.662) 
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A  shop  instrument  is  described  which  measures  the  magnetic  induction 
in  the  working  gap  of  a  magnetic  system  right  up  to  the  metering  element, 
as  well  as  the  distribution  of  magnetic  induction  along  the  operating  gap 
(for  gap  widths  of  1  1/2  mm).  The  basic  operation  is  the  utilization  of 
the  properties  of  bismuth  to  change  the  resistance  in  the  magnetic 
field,  i.e.,  the  Gauss  effect.  The  general  circuit  consists  of  an 
unbalanced  bridge,  one  arm  of  which  is  a  bismuth  transducer  with 
resistance  R^  =  8.2  ohms.  The  resistances  of  the  bridge  armB  Ro  and  R4 
are  variable  and  are  used  to  balance  the  bridge  before  measurements  are 
taken.  Resistance  R2  =  4.9  ohms  is  made  of  bismuth  and  is  uBed  to 
compensate  the  temperature  error  of  the  bismuth  transducer.  The  bridge 
is  fed  by  a  flashlight  battery  (4  volts).  The  metering  mechanism  is 
connected  to  the  diagonal  of  the  bridge  and  is  used  both  for  measuring 
the  current  fed  to  the  bridge  and  for  measuring  the  magnetic  induction, 
which  is  proportional  to  the  voltage  of  the  bridge  imbalance.  The  bismuth 
transducer  is  made  up  of  two  series  connected  bismuth  coils  attached 
to  the  ends  of  probes  which  are  inserted  into  two  diametrically  opposite 
points  in  the  operating  gap,  which  affords  the  possibility  of  measuring 
the  total  magnetic  induction  in  the  operating  gap  of  the  magnetic  system. 
The  system  error  amounts  to  2.5  percent. 


89.  Gas-Thermometer  Mecury-Level  Indication  Within  0.001  Millimeter 

"A  T>”"'ce  for  the  Capacitance-Fixing  of  the  Level  of  Mercury 
in  a  Gas  Thermometer,"  by  K.  S.  Izrailov,  Trudy  Institutov 
Komiteta  Standartov,  Mer  i  Izmeritel'nykh  Priborov  prl  Sovete 
Ml'nistrov  SSSR  '  (Proceedings  of  the  Institute's  of  the  Committee 
"on  Standards,  Measures,  and  Measuring  Instruments  Under  the 
Council  of  Ministers  USSR),  No  51  (III),  19 6l,  pp  12-22 
(from  Referativnyy  Zhuraal — Metrologiya  i  Izmerltel'naya 
Tekhnika,  No  1,  Jan  63,  1.32.515) 

A  detailed  Ascription  is  given  of  the  design  and  operation  of  a 
capacitance  attachment  for  determining  the  level  of  the  mercury  in  the 
manometer  of  a  gas  thermometer.  The  attachment  consists  of  a  stainless 
steel  cistern  80  millimeters  in  diameter  containing  a  50-mm  steel 
capacitor  plate  fixed  in  a  quartz  mount.  The  capacitor  rating  is  40 
micromicrofarads,  and  the  capacitor  bridge  is  fed  with  4  volts.  The 
error  in  the  measurement  of  the  level  of  the  mercury  does  not  exceed 
0.001  mm.  The  bridge  circuit  maintains  constant  capacitance,  guaranteeing 
a  corresponding  change  in  the  reading  of  the  microscope  indicator  with  a 
change  of  gas  pressure. 
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90.  Measuring  the  Air  Concentration  in  an  Air-Water  Mixed  Flow 

"An  Instrument  for  Measuring  the  Concentration  of  Air  in 
an  Aerated  Flow,"  by  E.  A.  Genina  and  A.  M*  Shvaynshteyn, 

Izvestiya  Vsespyuznogo  Nauchno- Is slcdovatel 1 skogo  Institute 
Gldrotelthniki  ( flews  of  the  All-Union  Scientific-Research 
Institute  of  Hydraulic  Engineering),  Vol  69,  1962, 
pp  125-132  ( from  Referativnyy  Zhurnal- -Ketrologlya  i 
Izmeritel'naya  Tekhnika,  Mo  1,  Jan  63,  1.32»30o) 

A  combination  of  electrolytic  transducer  and  electrical  laboratory 
instrument  was  developed  to  measure  the  concentration  of  air  in  an 
aerated  flow,  the  transducer  consisting  of  two  stainless  steel  electrodes 
immersed  in  water,  one  electrode  in  the  shape  of  a  hollow  cylinder  carefully 
insulated  by  BF-2  adhesive,  and  the  other  electrode  in  the  form  of  a 
spine  concentrically  mounted  in  it  on  an  ebonite  holder.  The  -transducers 
were  prepared  in  two  dimensions  with  outside  diameters  of  12  and  16 
millimeters;  the  over-all  length  of  the  transducers  was  50  millimeters, 
and  the  length  of  the  operating  portion  of  the  electrodes  was  16 
millimeters.  The  two-channel  electrical  instrument  used  with  the 
electrolytic  transducer  contains  a  ferroreaonant  voltcge  stabilizer 
made  from  a  transformer  with  a  capacitance  and  resistance.  The  stabilized 
2.5  and  5.0  volts  fed  to  the  transducers  are  taken  from  the  secondary 
of  the  transformer.  The  measuring  instrument  also  uBes  a  variable  resistance, 
with  which  it  is  possible  to  provide  a  smooth  variation  of  the  feed 
voltage  within  certain  limits  and  thereby  compensate  any  possible  change 
of  the  transducer  signal  value  resulting  from  a  change  of  water  tempera¬ 
ture  or  of  other  disturbing  factors.  The  vibrator  of  the  MPO-2  oscillo¬ 
graph  was  used  as  a  recording  device.  Information  is  given  on  a  special 
device  for  calibrating  the  instrument;  this  device  enables  the  establish¬ 
ment  of  a  flow  of  water-air  mixture  with  air  concentrations  of  14-70 
percent.  The  transducer  signal  which  corresponds  to  the  concentration 
of  air  in  the  flow  is  recorded  on  the  tape  of  an  oscillograph.  Test 
measurements  indicated  that  the  device  produces  accurate  measurements. 
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91.  X-Ray  Spectrometer  With  Scintillation  Counter  and  Silicon 
Crystal  Analyzer 

"An  X-Ray  Spectrometer  With  Scintillation  Counter/'  by  E.  P. 
Domashevskaya,  Sbornik  Hauchaykh  Rabot  Aspirantov  Voronezh- 
skoKQ  Universiteta  (Collection  of  the  Scientific  Works  of 
the  Aspirants  of  Voronezh  University),  Ho  2,  1962,  pp  18-22 
(from  Referatlvnyy  Zhumal  --  Metrologlya  1  Izmeritel'naya 
Tekhnika,  SoTJ  Jan  63,  1.32.279) 

A  description  is  given  of  the  design  and  operating  principle  of  an 
X-ray  spectrometer  for  the  study  of  the  fine  structure  of  X-ray  spectra 
by  means  of  a  luminescence  counter  and  silicon  crystal  analyzer.  The 
focusing  angle  limits  are  11-50  degrees.  The  breakdown  of  the  X-rays 
into  a  spectrum  and  the  focusing  of  the  beams  are  done  with  a  silicon 
crystal  curved  on  a  radius  of  50  centimeters.  The  crystal  holder  is 
firmly  attached  to  a  lever  which  also  provides  the  shift  from  one 
wave-length  region  to  another.  Once  the  crystal  has  been  positioned 
in  a  region  of  focused  lines,  the  lever  is  clamped.  The  precision 
adjustment  of  a  second  lever,  which  carries  the  control  slit  of  the 
counter  along  the  studies  line,  is  done  by  means  of  a  screw.  The 
pointer-type  dial  has  an  accuracy  of  0.0001  degree.  Wave  dispersion 
is  constant  in  any  region  of  the  spectrum.  The  X-rays  are  recorded 
by  a  scintillation  counter  with  a  (KI  (Tl))  scintillation  crystal  with 
dimensions  20-25,  3-^,  and  2  (thickness)  millimeters,  a  control  dia¬ 
phragm,  and  a  photomultiplier  tube. 

It  is  shown  that  when  the  counter  slot  is  moved  along  a  focused  line, 
the  X-ray  incidence  is  strictly  perpendicular  to  the  surface  of  the  cry¬ 
stal  only  at  the  maximum  of  the  line,  thus  the  X-rays  in  this  case,  take 
the  shortest  route  through  the  crystal.  Because  of  the  comparative 
thinness  of  the  crystal,  however,  the  X-rays  within  a  range  covered  by 
one  or  two  lines  traverse  a  route  which  is  almost  equal  to  the  shortest 
through  the  crystal,  even  when  the  slit  of  the  counter  is  inclined  at 
a  "profile"  of  the  X-ray  line,  since  the  proportionality  between  the 
original  distribution  of  intensity  in  an  X-ray  line  and  that  observed 
by  the  number  of  pulses  from  the  scintillation  counter  is  always  pre¬ 
served. 

A  switching  diagram  is  given  for  the  photoelectron  multiplier,  which 
affords  the  possibility  of  releasing  the  thermal  pulses  which  are  pro¬ 
duced  by  the  thermoelectronic  emission  of  the  photocathode  from  the 
first  dynodes  of  the  photomultiplier.  Dark  current  can  be  reduced  by 
selection  of  the  resistances  of  the  voltage  divider  at  the  photomulti¬ 
plier  dynodes.  The  release  from  dark  pulses  affords  the  possibility  of 
penetrating  the  long-wave  region  which  is  ordinarily  difficult  for  the 
photoelectron  multiplier.  The  spectrometer  has  obtained  a  resolution  of 
R-5,000  in  the  copper  hand  in  the  first  order  image  of  the  silicon  crystal. 
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92.  24-Channel  Strain-Gauge  Recorder  With  Sensitivity  of  10"^  Units 
of  Deformation 

"An  Electronic  24-Channel  Strain-Gauge  Installation,"  by  D. 

S.  Baranov,  Trudy  Tsentral 1 nogo  Nauchno-is6ledovateltskogQ 
Institute  Stroitel'nykh  Konstruktsiy.  Akademiya  Stroltel'- 
stva  i  Arkhltektury  SSSR  (Proceedings  of  the  Central  Scien- 
tific -Research  Institute  of  Building  Construction.  Academy 
of  Construction  and  Architecture  USSR),  No  14,  1962,  pp  85-95 
(from  Referativnyy  Zhuraal  --  Metrologiya  i  Izmeritel*naya 
Tekhnika,  No  1,  Jan  63,  1.32.196 

A  description  is  given  of  a  multichannel  strain-gauge  installation 
for  the  simultaneous  recording  of  stresses  at  24  different  points. 
Electron  tube  recording  of  signals  provides  instantaneous  stress-strain 
curves.  A  sequential  method  is  used  to  sample  all  of  the  strain  gauges 
by  feeding  them  one  period  of  an  800-cps  carrier  frequency.  Trans¬ 
ducer  pulses  are  recorded  from  the  outputs  of  corresponding  pulse  ampli¬ 
fiers,  which  are  activated  by  the  voltage  of  the  carrier  frequency  and 
remain  closed  until  a  signal  from  the  ring  commutator  (started  at  the 
same  frequency)  opens  the  next  amplifier.  All  the  tensiometer  bridges 
are  connected,  through  transistorized  distribution  stages,  to  a  general 
strain-gauge  amplifier,  the  output  of  which  is  connected  to  the  vertical 
plates  of  the  electron  beam  tube.  The  horizontal  plates  are  fed  a  saw¬ 
tooth  voltage  synchronized  with  the  carrier  frequency.  This  frequency 
is  modulated  by  the  intensity  of  the  beam,  which  affords  the  possibility 
of  obtaining  an  indication  of  the  sign  of  the  voltage  measured  at  a 
given  moment  according  to  the  sig  of  the  unabsorbed  half-wave  carrier 
frequency.  All  the  units  of  the  installation  are  described  in  detail; 
some  of  the  circuitry  solutions  are  original. 

The  strain-gauge  transducers  have  a  resistance  rating  of  100-400 
ohms;  the  transducers  are  fed  with  20  volts  at  the  maximum  sampling 
frequency;  the  commutation  rate  is  800  switching  operations  per  second; 
and  the  sensitivity  of  the  installation  Is  10  comparative  units  of 
deformation.  The  recording  can  be  done  either  with  the  EPP-09  automatic 
recorder  or,  with  the  appropriate  increase  in  the  time  of  the  sampling 
cycle,  with  a  loop  oscillograph. 
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93.  Electron!, c  Voltmeter 

"Electronic  Voltmeter,"  by  F.  Ya.  Izakov,  Chelyabinsk 
Institute  for  Mechanization  and  Electrification  of  Agri¬ 
culture;  Leningrad,  Izvestlya  Vysshikh  Uchebnykh  Zavedeniy, 
Friborostroyeniye ,  Mo  1,  19o3,  pp  11-lB 

The  article  describes  the  construction  and  performance  of  an 
electronic  voltmeter  utilizing  the  principle  of  deflection  of  a 
charged  body  in  the  field  of  corona  discharge.  This  instrument, 
intended  for  measurement  of  high  do  voltages,,  is  simple  in  construc¬ 
tion  and  can  withstand  great  overvoltages. 

The  instrument  consists  of  moving  and  stationary  sections.  The 
stationary  section  is  made  of  a  system  of  electrodes,  one  of  which  is 
grounded,  while  the  other  is  connected  to  the  measured  high  potential. 
The  first  electrode  is  in  the  form  of  a  plate,  and  tho  second,  in  the 
form  of  a  thin  wire.  The  moving  part  consists  of  a  conducting  ball 
suspended  from  an  insulating  filament.  The  defection  of  the  ball  is 
proportional  to  the  applied  do  potential;  therefore,  the  deflection  of 
the  ball  can  be  calibrated  in  kv. 

The  '’^flection  of  the  baU  in  the  field  of  corona  discharge  is  af¬ 
fected  by  the  following  factors;  size,  shape,  specific  gravity,  and 
electrical  properties  of  the  ball,  the  residual  charge,  the  humidity 
and  pressure  of  air,  the  goemetry  of  the  electric  field,  the  sign  and 
form  of  the  applied  potential,  and  the  thickness  and  nature  of  the  fila¬ 
ment  . 


Such  electronic  voltmeters  are  designed  to  measure  do  voltage 
above  15  kv  directly  without  auxiliary  resistors  or  capacitors  and 
can  be  recommended  for  future  high-voltage  do  power  transmission  lines. 


9^.  Unusually  Long  Soviet  Abstract  of  US  Article  on  Precision  Measure¬ 
ment 

’^Measuring  With  Accuracy  Down  to  Hundredths  of  a  Micron" 

(a  Russian-language  abstract  of  the  article,  "Measuring  in 
Millionths .  Part  I . , "  by  W .  Clifford  Kennedy ,  Machinery, 

Vol  68,  No  10,  pp  127-137)  (from  Referativnyy  Zhurnal  — 
Metrologiya  i  Izmerltel'naya  Tekhnika,  Mo  1,  Jan  63.  1.32 ■ 

For  this  US  article,  the  Soviet  abstracter  V.  Shvarts  presented  an 
abstract  of  approximately  1,600  words,  which  is  about  eight  times  the 
length  of  the  average  and  nearly  four  times  the  length  of  the  longer 
abstracts  generally  found  in  the  Referativnyy  series. 
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Miscellaneous 


95*  Training  of  Heat  Engineering  Experts 

"Training  of  Engineers  in  Industrial  Heat  Engineering,"  toy 

B.  V.  Sazanov ;  Moscow,  Promyshlennaya  Erergetlka,  Ho  2, 

Feb  63,  pp  2-5 

An  increased  demand  for  graduates  specializing  in  beat  engineering 
has  necessitated  the  establishment  of  a  speciality  designated  as  0308. 

The  Moscow  Power  Engineering  Institute  (MEI)  has  organized  a  special 
faculty  for  industrial  heat  engineering  (PTEF),  which  trains  students 
in  specialty  0308.  These  students  become  thoroughly  acquainted  with 
the  operation  of  steam  and  gas  turbines,  turbocompressors,  oxygen  and 
refrigeration  installations,  heat  supply,  gas  combustion,  industrial 
furnaces,  dryers,  heat-exchange  and  evaporating  installations,  and 
utilization  of  waste  heat.  In  addition,  students  at  this  faculty  re¬ 
ceive  training  in  computer  technology,  electronics,  and  automation. 

The  Ivanovo  (-skiy)  Power  Engineering  Institute  is  the  only  other  Bchool 
that  has  a  similar  special  faculty  for  industrial  heat  engineering. 

At  other  institutes,  the  industrial  heat-engineering  experts  are 
trained  at  special  heat-engineering  chairs,  which  often  do  not  provinde 
sufficient  training  in  industrial  furnaces  and  gas  combustion. 

Although  the  Moscow  Power  Engineering  Institute  trains  competent 
0308  engineers,  their  improper  assignment  to  various  industrial  plants, 
mainly  on  a  territorial  basis,  greatly  reduced  the  advantage  of  their 
training.  For  this  reason,  the  state  committees  of  the  Council  of 
Ministers  USSR  should  take  urgent  measures  to  control  the  assignment  of 
0308  engineers  to  the  various  plants. 


96.  Air-Cushion  Transport 

"On  the  Air  Cushion,"  by  L.  Gil 'berg;  Yerevan,  Kommunist, 

8  Feb  63,  p  4 

During  the  early  thirties,  Prof  Vladimir  Levkov  of  the  Wovo- 
cherkassk  Technological  Institute  demonstrated  the  first  toy  model 
floating  on  an  air  cushion.  In  1935,  the  world's  first  vehicle  to 
travel  on  an  air  cushion  was  built  by  Levkov.  In  1937,  one  of  the 
"flying  boats"  was  scheduled  to  participate  In  a  polar  rescue  expedition, 
but  due  to  an  accident  the  plans  were  abandoned. 
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The  outbreak  of  World  War  II  interfered  with  further  experi¬ 
mentation  on  air-cushion  transport.  In  1953-195^  experimentation 
with  air-cushion  vehicles  began  in  England  and  the  US. 

The  12 -ton  "Heva"  was  the  first  Soviet  air-cushion  ship,  built 
to  accommodate  38  passengers.  The  17-meter  ship  has  two  fans  which 
force  110  cubic  meters  of  air  into  the  cushion.  The  ship  travels  on 
a  7-  to  8-cm  air  cushion  at  a  speed  of  60  km  per  hr. 

The  "Krasnoye  Sormovo"  shipbuilding  plant  has  built  a  five- 
passenger  boat,  the  "Raduga, "  capable  of  traveling  10  to  15  cm  above 
the  surface  at  a  speed  of  over  100  km  per  hr.  In  the  construction  of 
this  ship.,  the  principle  of  confining  the  injected  air  under  the  ship 
with  the  aid  of  a  compressed  air  shield  has  been  utilized,  which 
accounts  for  its  ability  to  float  higher  above  the  surface  than  is  the 
case  witi  conventional  design. 

A  40-passenger  air-cushion  ship  utilizing  gas  turbines  is  now  in 
the  process  of  design  at  the  "Krasnoye  Sormovo"  plant. 

The  Gor'kiy  Automobile  Plant  has  built  an  air-cushion  car,  the 
"flying  chayka."  When  floating  on  the  air-cushion,  the  "flying  chayka" 
travels  20-25  cm  above  the  surface  at  a  speed  of  30  km  per  hr. 


97.  Frostproof  Tests  on  Concrete 

"An  Investigation  of  the  Resistance  to  Frost  of  Stressed 
Concrete,"  by  K.  A.  Mal'tsov,  P.  3.  Staritskiy,  and  S.  S. 

Antonov,  Izvestiya  Vsesoyuznogo  Uauchn.o-issledovatel'skogo 
Instltuta~01drotekhnika  [Mews  of  the  All-Union  Sci'entific- 
Research  Institute  of  Hydraulic  Engineering),  Vol  70,  1962, 
pp  193-197  (from  Referativnyy  Zhurnal  --  Elektrotekhnika  i 
Energetika,  Ho  1,  Jan  63,  ID  147) 

A  new  method  of  testing  was  developed  at  the  institute,  where  the 
specimens  are  prepared  in  the  form  of  a  concrete  cylinder  consisting 
of  an  inner  concrete  core  and  an  outer  shell  of  the  concrete  to  be 
tested.  The  cylinder  is  stressed  on  a  special  apparatus  in  such  a  way 
that  compressive  stresses  are  formed  within  the  core,  while  tensile 
stresses  are  exerted  on  the  outer  shell.  Control  specimens  were 
cylinders  in  which  the  cores  were  not  subjected  to  preliminary  com¬ 
pression.  Freezing  was  produced  at  minus  17  deg  C,  end  thawing,  at 
plus  12  deg  C.  In  the  future,  it  is  assumed  that  the  freezing  will  be 
done  at  minus  30  deg  C. 
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98.  TsHIIQAlK  Comparator  Described 

"Comparator  of  the  TsHIICAiK  Experimental  Optical -Mechanical 
Plant/'  by  V.  A.  Sikachev  and  M.  V.  Meshcherskaya;  Moscow, 

Geodeziya  i  Kartografiya,  No  1,  Jan  63,  pp  32-36 

The  plant  comparator  used  since  1957  at  the  Experimental  Optical- 
Mechanical  Plant  of  the  Central  Scientific-Research  Institute  of  Geodesy, 
Aerial  Surveying  and  Cartography  [ TaNIIGAik] ,  for  standardization  of  all 
measuring  tapes  is  described. 


99*  Use  of  Concrete  Markers  in  Survey  Rets  Urged 

"Reinforced  Concrete  Triangulation  Signals  in  Cities, "  by 
V.  N.  Belkcrv  andG.  S.  Gurova;  Moscow,  Geodeziya  i  Karto¬ 
grafiya,  No  1,  Jan  63,  pp  27-32 

The  substitution  of  reinforced  concrete  triangulation  signals  or 
towers  for  wood  and  metal  ones  is  urged.  The  advantages  as  to  lifetime, 
maintenance,  cost,  etc.  are  compared.  Several  types  of  prefabricated 
concrete  towers  are  discussed,  and  two  are  illustrated. 


100.  Greater  Progress  Called  for  in  Topographic -Geodetic  Production 

"To  Accelerate  the  Tempo  of  Technical  Progress  in  Topo¬ 
graphic  and  Geodetic  Production";  Moscow,  Geodeziya  i  Karto¬ 
grafiya,  No  1,  Jan  63,  pp  3-6  ~ 

The  article  briefly  discusses  the  work  done  in  recent  years  in 
the  creation  and  introduction  of  new  technology  and  techniques  in 
topographic  and  geodetic  production.  It  is  written  in  the  light  of 
the  November  Plenum  of  the  Central  Committee  of  the  CPRU  calling  for 
the  acceleration  of  technical  progress  in  USSR  economy  and  calls  for 
greater  efforts  on  the  part  of  those  enterprises  engaged  in  topographic 
and  geodetic  work. 
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101.  Logging  for  Gold  Deposits 

"Experience  of  Employing  Geophysical  Research  in  Boreholes 
While  Prospecting  for  Gold  Deposits  in  Southern  Yakutsk," 
by  Ye.  P.  Leman,  Yu.  S.  Maslov,  and  M.  A.  Kholmyanskly, 
Timptono-Uchurskaya  Expedition;  Moscow,  Razvedka  1  Okhrana 
Redr,  Ko  1,  Jan  63,  pp  U6-h9 

Geophysloal  research  in  boreholes  (logging)  for  gold  deposits 
is  still  rather  rarely  used.  However,  logging  data  can  give  rather 
precise  determinations  of  the  boundaries  of  ore  bodies  and  their 
depth.  Positive  results  were  obtained  as  a  result  of  investigations 
of  many  boreholes  in  Southern  Yakutsk  gold  fields,  say  the  authors. 

It  was  found  that  logging  considerably  facilitated  the  problem  of  de¬ 
fining  ore  boundaries.  The  presence  of  sulphide  ores  was  established 
by  the  sliding  contact  method  [ifexj  and  the  method  of  electrode  po¬ 
tentials  ^MEP/ .  Analogous  anomalies  to  thone  caused  by  sulphide  bodies 
are  related  to  flooding,  Jointing,  and  the  screening  action  of  dolo¬ 
mite  limestones.  The  combined  use  of  the  two  methods  (MSK  and  MEP) 
makes  it  possible  to  distinguish  between  ores  and  nonmetalliferous 
bodies  since  anomalous  values  of  electrode  potentials  arise  only  during 
the  Intersection  of  sulphide  bodies  in  the  well. 

These  conclusions  were  made:  (l)  The  use  of  geophysical  logging 
proved  to  be  very  effective;  (2)  Primary  sulphide  ores  containing 
finely  dispersed  gold  were  singled  out  by  the  combine  use  of  MSK  and 
MEP;  and  (3)  The  use  of  gamma-well  logging  in  conjunction  with  the 
MSK  makes  it  possible  to  more  clearly  separate  zones  of  oxidized  ores. 
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III.  CONFERENCES 


102 .  Recent  Soviet  Conference  In  Engineering  and  Geophysics 

The  conferences  listed  below  were  reported  on  announced  In  recent 
Issues  of  Soviet  periodicals.  Included  in  the  listing  are  the  date  and 
location  of  the  conference!  sponsoring  organizations,  and  source.  It 
is  assumed  that  there  was  no  non-Soviet  participation  in  the  conferences. 

a.  Seminar  of  Power  Engineers  of  the  Ministry  of  the  Maritime 
Fleet  USSR;  September  1962,  Baku.  (Promyshlennaya  Energetlka,  No  3> 

Mar  63 ,  p  5 6) 

b.  Conference  on  the  Applied  Theory  of  the  Stability  of  Motion  and 
Analytical  Mechanics;  6-8  December  1962,  KazanJ.  (Vestnik  Akademii  Nauk 
SSSR,  No  3>  Mar  63,  p  135) 

c.  Scientific  Conference  on  Problems  of  the  Use  of  Plastics  in 
Construction  (announcement);  April  1963,  Leningrad;  sponsored  by  the  Len¬ 
ingrad  Engineering-Construction  Institute.  ( Byulleten 1  Mlnisterstva 
Vysshego  i  Srednego  Spetslal'nogo  Obrazovaniya  SSSR,  No  5,  Aug  p  15 ) 

d.  Seminar  on  the  Study  of  the  Mechanism  of  Setting  and  the  Physieo- 
mechanical  Properties  of  Cement;  October  1962,  Moscow;  sponsored  by  the 
All-Union  Scientific-Research  Institute  of  Drilling  Engineering,  the  Tem¬ 
porary  Commission  on  Plugging  Cements  and  Cementing  of  Wells  under  the 
State  Committee  of  the  Council  of  Ministers  USSR  for  Coordination  of 
Scientific  Research  Work.  (Neftyanoye  Khozyaystvo,  No  2,  Feb  63,  P  62) 

e.  First  Belorussian  Conference  of  Tool  Makers;  end  of  1962,  Minsk; 
sponsored  by  the  State  Committee  of  the  Council  of  Ministers  Belorussian 
SSR  for  Coordination  of  Scientific  Research  Work,  the  Belorussian  Sov- 
narkhoz,  the  Ministry  of  Higher,  Secondary  Specialized,  and  Professional 
Education  Belorussina  SSR,  the  Board  of  the  Scientific-Technical  Society 
of  the  Belorussian  Machine  Building  Industry,  and  the  All-Union  Scienti¬ 
fic  Research  Tool  Making  Institute.  (Staakl  i  Instrument,  No  2,  Feb  63, 
p  45) 


f.  Second  Scientific  Conference  of  Geographers  of  Siberia  and  the 
Far  East;  5-13  September  1962,  Vladivostok’  sponsored  by  the  Institute  of 
Geography  of  Siberia  and  the  Far  East  of  the  Siberian  Department  of  the 
Academy  of  Sciences  USSR,  the  Far  Eastern  Affiliate  of  the  Siberian 
Department  of  the  Academy  of  Sciences  IESR,  the  Bureau  of  Siberian  and 
Far  Eastern  Affiliates  and  Branches  of  the  Geographic  Society  of  the 
USSR,  and  the  Primorskiy  Affiliate  of  the  Geographic  Society.  ( Izyestiya 
Akademii  Nauk  SSSR,  Seriya  Geograficheskaya,  No  1,  Jan/Feb  63,  p  148) 
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g.  Second  Ukrainian  Toponymic  Conference;  16-19  October  1962, 

Kiev;  sponsored  by  the  Institute  of  Linguistics  of  the  Academy  of 
Sciences  Ukrainian  SSR  end  the  Ukrainian  Tononymic  Commission.  ( geo¬ 
de  zly  a  i  Kartografiya,  No  2,  Feb  63,  p  75) 

h.  Third  Interdepartmental  Coordination  Conference  on  Problems 
of  Compiling  Lithologlcal-Paleogecgraphic  Maps;  beginning  of  1962,  Kra¬ 
snoyarsk.  (Geologiya  i  Ggofizika,  No  12,  1962,  p  118) 

i.  Second  Conference  of  Young  Geologists  of  the  Ukraine;  17-22  Apr¬ 
il  1962,  Kiev;  sponsored  by  the  Institute  of  Geological  Sciences  of  the 
Academy  of  Sciences  Ukrainian  SSR  and  the  Main  Geology  Administration  of 
the  Ukrainian  SSR.  ( Geologichpyy  Zhuraal,  Vol  23,  No  1,  1963,  P  113) 

J.  All-Union  Intervuz  Conference  on  Problems  of  the  Control  of 
Earth  Glides  (announcement);  May  1964,  Kiev;  probably  to  be  sponsored 
by  the  Kiev  Engineering-Construction  Institute .  (Qsnovaniya,  Fundamenty 
i  Mekhanika  Gruntov,  No  1,  1963,  back  cover)  ” 


103.  Conference  on  Use  of  Plastics  in  Construction 


"On  Conducting  a  Scientific  Conference  on  the  Use  of  Plastics 
in  Construction,”  by  V.  Yelyutin;  Moscow,  Byulleten 1  Mini a - 
terstva  Vysshego  1  Srednego  Spetsial'nogo  Qbiazovaniya  SSSkT 
No  8,  Aug  o&,  p  15  . 

The  Ministry  of  Higher  and  Secondary  Special  Education  USSR  has 
directed  that  a  scientific  conference  on  problems  of  the  use  of  plastics 
in  construction  be  held  in  April  1963  in  Leningrad.  The  conference  is 
to  be  organized  by  the  Leningrad  Engineering-Construction  Institute.  The 
organizng  committee  for  the  committee  for  the  conference  will  be  composed 
of  15  members  headed  by  Ye.  N.  Kvasnlkov,  Rector  of  the  Leningrad  Engine¬ 
ering-Construction  Institute . 


104.  Forthcoming  All-Union  Conference  on  Earth  Slides 

Announcement,  signed  by  the  Organization  Committee;  Moscow, 
OBnovanlya,  Fundamenty  i  Mekhanika  Gruntov,  No  1,  1963,  back 
cover 

An  All-Union  Interinstitute  Conference  on  Problems  of  Controlling 
Earth  Slides  Will  be  held  in  May  1964,  in  Kiev. 
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The  program  of  the  conference  calls  for  discussion  of  the  follow¬ 
ing  problems. 

1.  The  nature  of  the  strength  of  clay  soils.  Rheology.  Creep  and 
long-term  strength.  The  effect  of  changes  of  a  stressed  state  in  slope 
levels ,  as  veil  as  dynamic  forces.  Selection  of  the  computed  character¬ 
istics  of  soils. 

2.  The  effect  of  suffosion,  erosion,  and  abrasion  on  slope  stability. 

3.  The  importance  of  geological  history  and  geomorphological  con¬ 
ditions  In  the  formation  of  slides. 

Types  of  slides  and  their  classification. 

5.  Antislide  structure  and  measures  and  their  effectiveness. 

6.  Calculation  of  slope  stability. 

7.  Methods  of  studying  slides  and  the  organization  of  stationary  ob¬ 
servations  . 

8.  Methods  of  predicting  slides. 

9.  Characteristics  of  construction  in  the  boundaries  of  a  slide  zone. 

Scientific  workers  and  specialists  of  higher  educational  institutions, 
scientific  research  and  design  institutes,  end  production  organizations 
are  invited  to  take  part  in  the  work  of  the  conference. 

The  works  of  the  conference,  containing  reports  presented  for  discus¬ 
sion,  will  be  published  and  distributed  to  participants  in  advance.  The 
Organization  Committee  is  accepting  for  discussion  those  reports  on  the 
above-indicated  problems  which  contain  previously  unpublished  materials 
and  conclusions. 

Declarations  of  intent  to  present  reports  must  be  submitted  before 
15  January  1963,  and  texts  of  reports  (two  copies  of  no  more  than  10-12 
typewritten  pages ),  before  15  April  19°3>  in  the  name  of  the  deputy 
chairman  of  the  Organization  Committee,  Professor  A.  M.  Drannikov,  at 
the  address:  Kiev,  bul'var  Shevchenko,  78,  Kiyevskiy  inzhenemo-stroitel ' - 
nyy  institut. 
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105.  Third  Conference  of  Geographers  of  Siberia  and  Far  East  in  19&5 

"Second  Scientific  Conference  of  Geographers  of  Siberia 
and  the  Far  East,"  by  N.  V.  Fadeyeva  and  B,  S.  Khorev; 

Moscow,  Izvestiya  Akadenii  Nauk  SSSR,  Seriya  Geograflc- 
heskaye,  No  1,  Jan/Feb  63,  pp  ltb-153 


She  Second  Scientific  Conference  of  Geographers  of  Siberia  and  the 
Far  East  was  held  on  5-13  September  1962  in  Vladivostok.  She  conference 
was  organized  by  the  Institute  of  Geography  of  Siberia  and  the  Far  East 
of  the  Siberian  Department  of  the  Academy  of  Sciences  USSR,  the  Far 
Eastern  Affiliate  of  the  Department,  the  Bureau  of  Siberian  and  Far  East¬ 
ern  Affiliates  and  Departments  of  the  Geographic  Society  of  the  USSR,  and 
the  Primorskiy  Affiliate  of  the  Geographic  Society.  President  of  the 
Organization  Committee  of  the  conference  was  Corresponding  Member  of  the 
Academy  of  Sciences  USSR  V.  B,  Sochava. 

It  was  dedided  that  the  next  conference  on  this  subject  will  be 
held  in  1965,  in  Western  Siberia. 


106.  Seminar  on  Automation  in  Geodesy,  Photogrammetry,  and  Cartography 

"From  Activity  of  the  Czechoslovak  Scientific-Technical 

Society";  Prague.  Geodeticky  a  Kartograficky  Obzor,  Vol  9/51, 

No  2,  Feb  63,  p  49 

A  seminar  on  mechanization  and  automation  in  geodesy,  phototram- 
metry,  and  cartography  will  be  held  on  22-24  May  1963,  in  the  goedestic 
lecture  halls  of  the  Department  of  Geodesy  of  the  Czech  Advanced  Tech¬ 
nical  School  in  Prague  1,  Husova  ulice  No  5-  Invitations  have  been  sent 
to  120  organizations  to  send  their  geodesy  specialists  to  the  seminar, 
which  is  to  serve  as  a  preparation  for  the  conference  to  be  held  in 
May  1964.  In  the  short  time  since  the  invitations  were  sent  out,  150  de¬ 
legates  have  applied  for  participation.  Various  organizations  have  in¬ 
dicated  that  they  were  planning  special  exhibits  in  connection  with  the 
1964  conference. 

Organizations  are  requested  to  classify  delegates  palnning  to  attend 
the  seminar  sessions  according  to  specialty,  e.g.,  geodesy,  photogrom- 
metry,  or  cartography,  as  it  would  be  neither  practical  nor  economical  for 
all  delegates  to  attend  all  three  sessions.  The  fee  for  attendance  at  one 
session  will  be  25  crowns,  and  for  two  sessions,  50  crowns.  In  those  ex¬ 
ceptional  eases  where  a  delegate  will  attend  all  three  seminar  sessions 
the  fee  will  still  be  50  crowns. 
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Further  information  on  the  seminar  may  he  obtained  from  the  Organ¬ 
ization  Commission  of  the  Preparatory  Committee  (Engr  Bohumil  Volfik, 
Research  Institute  of  Geodesy,  Topography,  and  Cartography,  Prague  1, 
Tridn  Politicly ch  Veznu  12,  Telephone  No  22  07  23)  or,  as  heretofore, 
from  the  Preparatory  Committee  of  the  Geodesy  Conference,  Prague  1, 
Siroka  5.  (FOR  OFFICIAL  USE  ONLY)  (COPYRIGHT  by  the  State  Publishing 
House  for  Technical  Literature) 

[Comments  This  seminar  was  first  reported  by  FDD  in  Septem¬ 
ber  1962.] 


107 •  Polish  Conferences  on  Isotopes  in  Industry 

"Isotope  Conferences";  Budapest,  Figyelo,  Vol  7,  No  10, 

6  Mar  63,  p  7 

Polish  scientists  have  been  made  responsible  for  conducting  research 
on  the  application  of  isotope  instruments  used  in  biological  research  and 
the  isotope  preparations  used  in  medicine.  As  a  result  of  this  assignment, 
Poland  is  preparing  to  convene  special  conferences  which  will  deal  with 
the  use  of  isotopes  in  the  chemical,  machine  building,  construction,  and 
construction  materials  industries. 


*  *  ■* 
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UNCLASSIFIED 

Central  Intelligence  Agency 


Washington.  D  C  20505 


7  September  2004 


Ms.  Roberta  Schoen 
Deputy  Director  for  Operations 
Defense  Technical  Information  Center 
7725  John  J.  Kingman  Road 
Suite  0944 

Ft.  Belvoir,  VA  22060 
Dear  Ms.  Schoen: 

In  February  of  this  year,  DTIC  provided  the  CIA  Declassification  Center  with  a  referral 
list  of  CIA  documents  held  in  the  DTIC  library.  This  referral  was  a  follow  on  to  the  list  of 
National  Intelligence  Surveys  provided  earlier  in  the  year. 

We  have  completed  a  declassification  review  of  the  “Non-NIS”  referral  list  and  include 
the  results  of  that  review  as  Enclosure  1 .  Of  the  220  documents  identified  in  our  declassification 
database,  only  three  are  classified.  These  three  are  in  the  Release  in  Part  category  and  may  be 
released  to  the  public  once  specified  portions  of  the  documents  are  removed.  Sanitization 
instructions  for  these  documents  are  included  with  Enclosure  1 . 

In  addition  to  the  documents  addressed  in  Enclosure  1,14  other  documents  were  unable 
to  be  identified.  DTIC  then  provided  the  CDC  with  hard  copies  of  these  documents  in  April  2004 
for  declassification  review.  The  results  of  this  review  are  provided  as  Enclosure  2. 

We  at  CIA  greatly  appreciate  your  cooperation  in  this  matter.  Should  you  have  any 
questions  concerning  this  letter  and  for  coordination  of  any  further  developments,  please  contact 
Donald  Black  of  this  office  at  (703)  613-1415. 


Sincerely, 


;yV.\  d_f 


;> 


Sergio  N.  Alcivar 

Chief,  CIA  Declassification  Center, 
Declassification  Review  and  Referral 
Branch 


Enclosures: 

1.  Declassification  Review  of  CIA  Documents  at  DTIC  (with  sanitization 
instructions  for  3  documents) 

2.  Declassification  Status  of  CIA  Documents  (hard  copy)  Referred  by  DTIC  (with 
review  processing  sheets  for  each  document) 
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